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1. HEJIM A 3AJIAYHN TUCHUITJINHBI
1.1. Hean AMCHUNJMHBI TOJTYyYCHHE 3HAHUU O CTPYKType U CBOMCTBax
METATHYECKUX U HEMETAUNIMYECKUX MaTEPUaJIOB, 3aKOHOMEPHOCTSIX UX U3MEHEHUS
B TIporiecce OOpaOOTKM M DOKCIUIyaTalldd W TMPUMEHEHHWE JTUX 3HAHUW JId
OCYIIIECTBJICHUSI PAIIMOHAIBHOTO BBIOOpAa MaTepHaloB IPU MPOCKTUPOBAHUU,
W3TOTOBJICHUHM U PEMOHTE CHUCTEM TEIJIOTa30CHAOKEHUS U BEHTUJISLIUM
1.2. 3axaun ocBOeHNSA TUCIUILIHHBI

— W3yYCHHE B3aHMOCBS3U MEXKITY COCTABOM, CTPYKTYpPOH M CBOMCTBAMHU METAJIIOB ]
CILJIABOB;

— W3y4YCHHE KIACCHU(PUKAINKA U MAPKHUPOBOK METAJUTMUECKUX CIIJIABOB U 00JIaCTEH 1
MIPUMCHCHUS;

— 03HAaKOMJICHHE C COBPEMEHHBIMHU TEXHOJOTUSIMU TEPMHUYECKON 00pabOTKU U CBAf
C IPUMEHSIEMBIM 000PYI0BaHUEM, HHCTPYMEHTOM, OCHACTKOM;

— O3HAKOMJIEHHE C METOJAMH MCCIEA0BAHNS METAIINUYECKUX U HEMETAITNIECKUX
MaTepHaJoB;

— TMPUOOPETECHHE MPAKTUICCKUX HABBIKOB TI0 PAIIMOHAIEHOMY BEIOOPY MaTEpHAIIOB
JUISL IeTajielt CUCTEeM TeIIOra30CHA0KEeHHS M BEHTHIIAIINH, BUJIOB U PEKUMOB
YIPOUHSIIOIIUX TEXHOJOTHI U CBApKH, METOI0B KOHTPOJIS KaUeCTBa CBaApPHBIX
COCJIMHEHUN

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JucnnmimHa «KOHCTPYKIMOHHBIE METAUIbl M CIUIABBl B CTPOUTENILCTBEY
OTHOCHUTCS K IUCUUIJIMHAM BapuaTUBHOM yacTH Onoka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JAUCHUIIINHE
[Ipouecc nzyuenus: qucUIIMHbI « KOHCTPYKIIMOHHBIE METAJUIBI U CIUIABBI B
CTPOUTEILCTBE» HAMPABJICH Ha (DOPMUPOBAHHE CIICTYIONTNX KOMIIETCHITHI:

[IK-2 - BnageHWEeM METOJAMHU TIPOBEJACHUS WHKEHEPHBIX W3BICKAHUH,
TEXHOJIOTUEHW IIPOCKTUPOBAHUS JETajJed M KOHCTPYKUUU B COOTBETCTBUHU C
TEXHUYECKUM 3aJaHueM c HUCIOJIb30BAHUEM YHUBEPCAIIbHBIX u

CIICIAAIM3UPOBAHHBIX ITPOrPAMMHO-BBIYUCIUTEIIBHBIX KOMIUIEKCOB M CHCTEM
ABTOMATU3UPOBAHHBIX TPOECKTUPOBAHUS

I[IK-8 - BnameHneM TEXHOJIOTHEH, METOJAaMHM HOBOAKH K OCBOCHHSA
TEXHOJIOTUYECKUX TMPOILECCOB CTPOUTEIBHOTO MPOU3BOJICTBA, SKCIUTyaTallWH,
oOCITy>)KMBaHUSl 3JIaHUM, COOPYKCHHH, WHXEHEPHBIX CHCTEM, IIPOU3BOJICTBA
CTPOUTEJILHBIX MAaTEPUAIOB, U3ACIUI U KOHCTPYKIIMM, MalliiH U 000py10BaHUs

Pe3ysabTarsl 00y4eHUs1, XapaKTepU3yoLme

KoMmnerenuus
copMUPOBAHHOCTH KOMIIETCHIIUH

[1K-2 3HaTh CTPOEHHE, CTPYKTYPY, CHOCOOBI MOTYyYSHHUS METAJUIOB U CIUIABOB,
3aBHCHMOCTh CBOMCTB METAJJIOB U CIIJIABOB OT CTPYKTYPHI

yMEeTh NpPaBUJIBHO BBIOpAaTh MaTepHall, Ha3HAYUTh €ro oO0palOTKy C IIeNbI0
MOJIy4eHUs1 3aJaHHOM CTPYKTYpPbl U CBOMCTB, OOECHEUMBAIOIIUX BBICOKYIO
HQ/IeKHOCTh M JOJTOBEYHOCTh JeTaleil CHCTEM Telora3ocHaOXeHus u
BEHTWISILIMM; HCIOJIb30BaTh METObl MPOBEACHUS] WHKEHEPHBIX H3BICKaHMIH,
TEXHOJIOTHIO IPOEKTUPOBAHUS JETAIEN M KOHCTPYKIIMH




BJIaACTHE METOAAMU ITPOBEACHHU HHKCHCPHBIX HSBICKaHHﬁ, TEXHOJIOTHEH
MPOCKTUPOBAHUA IleTaJIefl n KOHCprKI_[I/Iﬁ B COOTBCTCTBHUH C TCXHHUYCCKHM
3a1aHUEM C UCIIOJIB30BAHUEM YHUBEPCAIBHBIX U CIICIHIUAIM3UPOBAHHBIX
IMpOrpaMMHO-BbIYUCIIUTCIIbHBIX KOMIIJICKCOB U CUCTEM aBTOMATHU3UPOBAHHBIX
IIPOCKTUPOBAHUA

[1K-8

3HATh CTPOEHHE, CTPYKTYPY, CHOCOOBI MOTYyYSHHUS METAJUIOB U CIUIABOB,
3aBHCUMOCTh CBOMCTB METAJIJIOB U CILJIABOB OT CTPYKTYPHI ,CIIOCOOBI
pEryJIMpOBaHMsI CBOMCTB U OCYILIECTBJIEHUSI pallMOHAIbHOIO BEIOOpA Hanbosee
IOAXOIIET0 MaTepralla Al KOHKPETHOIO U3 IEIIHs

YMCTh OLICHUBATH IMMOBCACHUC MAaTCpUajia Ipu BO3I[€I>1CTBI/IPI Ha HCTO pa3JIM4YHbIX
(baKTOpOB 1 Ha 3TOM OCHOBE Ha3Ha4aTh YCJIOBHA, PCIKUM U CPOKHU IKCILTyaTalluH
H3ACJIMs, ONPCACIIATH ONBITHBIM ITYTEM OCHOBHBIC XaPAKTCPUCTHKHU MAaTCPUAJIOB

BJIAJIETh TEXHOJIOTUEN, METOJJAMH JIOBOJIKM U OCBOEHHS TEXHOJIOTUYECKUX
MIPOLIECCOB CTPOUTEIHHOIO MTPOU3BOJICTBA, IKCILTyaTalluu, OOCTYKHBAHUS
371aHUI, COOPYKEHHM, MHKEHEPHBIX CUCTEM, IPOU3BOJICTBA CTPOUTEIIBHBIX
MaTEepUasIoB, U3JIeJHNI U KOHCTPYKIUH, MAllIMH U 000pYyI0BaHUS

4. OBPBEM JUCIUIIJIMHBI

OO1mmast TPyA0EMKOCTh JUCIUTUINHBI « KOHCTPYKITMOHHBIE METAJLIBI U CILIIaBbI
B CTPOHUTENILCTBE» COCTABIISIET 3 3.€.

Pacnpenenenue Tpy10€MKOCTH AUCIUILTAHBI TIO BUAAM 3aHSATHIHA

3a04Hasi Gopma 00yUeHus

. Bcero Kypc

Bunbr yue6HOM paboThI YACOB 4
AyIUTOpHBbIE 3aHATHSA (BCEro) 12 - 12
B Tom uncae:
Jlexn 6 - 6
JlabopaTopusie pabotsl (JIP) 6 - 6
CamocTosiTeibHas padoTa 92 - 92
Yachl Ha KOHTPOJIb 4 - 4
Bupl npomMeXyTOYHOM aTTeCTAllUU - 3a4EeT + +
OO6m1ast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 108 0 108
3a4.e]l. 3 0 3

ouHasi popma o0yueHust

. Bcero | CemecTpbl

Bunbl yue6HOM paboThI HACOB 5
AyIuTOpHBbIE 3aHATHSA (BCEro) 36 36
B Tom uucae:
Jlextmm 18 18
JlabopaTtopusie pabotsl (JIP) 18 18
CamocrosiTesibHas padoTa 72 72
Buabl npomMeXyTo4HOM aTTecTalyy - 3a4eT + +
OO01mast TPy 10€MKOCTb:
aKaJeMHYeCKHUEe Yachl 108 108
3a4.e]l. 3 3




5. COAEPKAHME JUCLHUIIIUHBI (MOIYJIST)
JUCHUIIJINHBI

5.1

Conep:xanue

pa3aesioB

TPYA0€MKOCTH M0 BHAAaM 3aHATHI
O4Hasi/3a04Has popma 00ydeHust

H

pacnpenesieHue

Ne
/1t

HaumMeHoBaHue TeMBbI

CopnepxaHue paszena

JIeknn

J1ao.
3aH.

CPC

Bcero,
qac

1

ATOMHO-KpUCTAIIIIN
YeCcKOE CTPOCHHUE U
KPHUCTAITH3ALNS
METaJVIOB M CIIJIABOB

Ienn n 3amaun JUCIUTIINHBL.
ATOMHO-KPHCTAJUINIECKOE CTPOCHUE METAIIIIOB U
CIUTaBOB. THITBI MEXKAaTOMHBIX CBsI3ei. JehekTr
KPHUCTAJUTMYECKOTO CTPOCHHMS M UX BIUSIHUE CBOWCTBA
METaIIOB.

Kpucrannuzanus metannos. TepMoaMHaMUYECKUE
OCHOBBI Tpoliecca KpUCTaIu3alui. MexaHusm
kpucTammuzanuu. O0mue 3aKOHOMEPHOCTH U
Pa3HOBUIHOCTH NPOLIECCOB KPUCTATITU3AIIH.
CamornpousBosbHas kpuctamuuzanus. O0pa3oBaHue
LIEHTPOB KpucTtayuusanuu. Poct neHTpos
kpuctamu3anud. COOTHOLICHHE CKOPOCTEH
00pa3oBaHKs U POCTa 3apoblieil. Bemmunna 3epHa.
Hecamonpon3BobHAS KPUCTAITH3ALMSL.
Momudunuposanne. opma kpuctamwioB. CTpoeHue
METAJUTMIECKOTO CIUTKA.

4/1

2/1

14/18

20/20

Huarpamma
COCTOSIHUS CHCTEMBI
«OKEIIE30-IIEMEHTHT

OeMeHTHI TeopHH cI1aBoB. OCHOBHBIC TOHATHA.
@Da3bl U CTPYKTYPHI B METAJUTMUECKHX CIUIABAX.
JlmarpaMMBbl COCTOSIHUSI ABOMHBIX cucteM. OCHOBHBIE
tunsl. [IpaBuio ¢a3 u orpe3kos. CBs3b AUarpamMm
COCTOSIHUS CO CBOMCTBAMH CILJIaBOB.
Kenezoyrnepoauctsie crassl. JJuarpamMma
COCTOSIHUS Kee30-yriepo. KoMmnoHeHTsl, (assl u
CTPYKTYpPHBIE COCTaBJIAIOINE CUCTEMBI
&KeJe30-yriepo. BausHaue yriaepoia 1 MOCTOSHHBIX
MpUMecel Ha CTPYKTYpY U CBOMCTBaA cTajei.
Jlerupytomue 3JIeMEHTHI U UX BIHUSHHIE HA
noimMopdHbIe IPEeBpAIIEHHs B )Kelle3e, Ha CBOHCTBA
(eppuTa U aycTeHNTa, HA 00pPa30BaHUE U COCTaB
KapOumHOM (hasbl, Ha TeMmepaTypy (pa3oBbIX
NpeBpalleHnit u coctas Touek E u S nnarpammer
xene30-yrinepol. CTpyKTypHBIE KIacChl
JISTUPOBAHHBIX CTaJeH

2/2

4/1

14/18

20/21

Teopus u npakTuka
IPOIIECCOB
YIPOYHEHUS
CILTaBOB
TEPMHUUYECKOH,
TEPMOMEXaHUYECKO
i,
XUMHUKO-TEPMUYECK
oif 00paboTKOiA,
nedopmupoBannem
(Hakienom)

TepMmuueckas 0opadoTka craneii. Knaccupukaius u
XapaKTePUCTUKA OCHOBHBIX BHIOB TEPMUYECCKOM
o6pabotku. Tepmudeckas o6paboTka
’KEeJe30yIJIePOAMCTHIX CIUIaBOB. [IpeBpaiieHus npu
Harpese crajeil. O6pa3zoBanue aycreHuTa. Poct 3epHa
ayCTeHHTA TP HarpeBe. HacieacTBeHHO KPpyITHO- H
MEJIKO3EepPHHUCTHIE cTand. [leperpeB u mepexor
cTajei.

H3zoTepmuyeckoe IpeBpanieHue nepeoxaaxaeHHOrO
aycrenura. [lepmutHoe nmpeBpameHne. OcoOeHHOCTH
MapTEHCUTHOTO ¥ OCHHUTHOTO TPEBPALICHUH.
Oco0eHHOCTH TIPEBPAIICHUS AYCTCHUTA IIPH
HETIPEPBIBHOM OXJIAXKIACHUU. Bnusuune yriaepoaa u
JIETHPYIOIINX 3JIEMEHTOB Ha pacraj
MepeoXJIaXIeHHOr0 aycTeHuTa. [IpeBpatieHust npu
OTITyCKe 3aKaJieHHOH cTanu. CTapeHue cranei.
TexHONOTHA TepMUUECKOH 00pabOTKU CTaTeH.
OCHOBHBIC BUJIBI TSPMUYECKOI 00pabOTKH CTAIH.
Omxwur | m Il poxa m ux pa3HOBHIHOCTH. 3aKanka
cTaiyu. 3aKaMBacMOCTb U IIPOKATMBAEMOCTh CTAJIH.
Crioco0bI 3aKalike ¥ uX npuMeHeHne. OTIYCK CTalu.

4/1

4/1

14/18

22120




Kiaccudukanus 1 npuMeHeHne pa3HOBHIHOCTEH
ornycka. Tepmomexanudeckas o0paboTKa.
IToBepXHOCTHOE YNIPOYHEHNE METAIIOB U CIIIABOB.
IToBepxHOCTHAs 3aKkanka ctanu. UHAyKIMOHHas,
Ja3epHas, JICKTPOHHOIyYeBas, IIIa3MEHHAS U
ra3oria3MeHHas 3aKaJika.

XuMuKo-TepMUUIecKas 00paboTKa craieit.
DuznvecKre OCHOBBI 1 PA3HOBUIHOCTH.
LlemeHTanMs1, a30THPOBaHNE, HUTPOLIEMEHTALIUS U
nuanupoBanue. nddy3noHHOE HACHIILICHHUE.
IToBepXHOCTHOE YIIPOYHEHNE HAKJIEIOM.

Konctpykunonssie
MaTepuabl

Kiaccudukanus 1 MapkupoBKa cTaneii.
Konctpykuunonssie cranu. TpeboBaHus,
IpeabABIsieMble K KOHCTPYKIIMOHHBIM CTaJIsIM.
VYraepoaucTeie U HU3KOJIETUPOBaHHBIE
KOHCTPYKLIMOHHBIE CTaJIH JJI MAIIHHOCTPOEHUS U
CTpOUTENBCTBA. TemIocToiKue cTany.
Knaccugukanms n mapkupoBka 9yryHoB. CTpyKTypa,
CIOCOOBI MOTYYSHHS ¥ 00JIaCTH TPUMEHEHHS.
AnroMuHHAH 1 ero cioiaBel. [legopMupyemele u
nuTeiHbIe crutaBbl. MapkupoBka. CoticTBa. O0macTu
MIPUMEHEHUS.

Menp 1 MeaHbIe CIUIaBbl. JIaTyHuU, OpOH3HI,
MeIHO-HUKeNEeBbIe CIUIaBbl. MapKupoBKa, COCTaB,
CTPYKTYpa, CBOHCTBA U 00JIACTH PUMCHEHUS
Pa3IUYIHBIX TPYIII MEJHBIX CIUIABOB.
Hemerannmumueckue Matepuainsl. [TomumepHsie
MaTepuasl, IPUMEHsEMbIE ISl U3TOTOBIICHUS TPYO U
JIeTaJICH JUIsl TeTIOTa30CHA0XKEHNUS M BEHTHILSIINM.

4/1

2/1

16/20

22/22

Texuomorus
CBapOYHOTO
TIPOM3BOJICTBA

®dusnueckas U TEXHOJIOTHYECKasl CYyITHOCTb
MPOLIECCOB CBapKH M pe3ku MeTamuioB. OOpa3oBaHue
coennHeHUH npu cBapke. Kiaccuduxarust cioco6os
cBapk. CocoObI pE3KH METAJIOB M CILIIaBOB.
TennoBble MPOLECCH IPU CBAPKE IUIABICHUEM.
OCHOBHBIE XapaKTEPUCTUKHU TEIUIOBOTO CBAPOYHOTO
HUCTOYHMKA. TepMUuYecKnuid LUKII PU CBapKe.
Hannaska.

Bunel 1yrosoii cBapku, IpUMEHSIEMBIE B
cTpoutenscTBe. Cxema MpoIeccoB, MPEUMYIIECTBA U
HEJIOCTaTKUA PyYHOM, MEXaHU3UPOBAHHOMN U
aBTOMAaTUUYECKOH lyTOBOM CBApKHU.
TeXHUKO-?)KOHOMHYECKHE KPUTEPHH OLIEHKU
JIyTOBBIX BUJIOB CBAPKH.

CxeMBlI IPOLECCOB, MPEUMYIIECTBA U HEJOCTATKH
3JIEKTPOILIAKOBOM, BAHHOM U ra30Boi cBapKu. Busl
KOHTaKTHOW CBapKH, ra30Bas CBapKa M pe3Ka.
JledeKThl 1 KOHTPOJIb KayecTBa CBAPHBIX
coenurHeHuil. Bunbl koHTpOss. Pazpymaromue u
Hepa3pyIIAoIie METO bl KOHTPOJIS.

O6opynoBaHue JIst TyroBoi cBapku. O6opyaoBaHme
CBapOYHBIX ITIOCTOB M yCTAaHOBOK. TpeGoBaHUs K
WCTOYHHKAM ITHTaHHSI CBAPOYHOM AYTH.

CBapouHble MaTepHUallbl U TEXHOJIOTUS CBAPKU.
Caapnble coequnenns. Kiaccudukarys cBapHbIX
mBoB. [ToaroroBka kpomok noj ceapky. Iloaroroska
u cOopKa JieTasnei Moy CBapKy.

OcobeHHOCTH COOPOYHO-CBAPOYHBIX paboT MpH
W3TOTOBJICHUH U MOHTa)ke TPyOOIPOBOIOB.
Krnaccudukanus tpyoornpoBoaoB. CBapka mpu
M3rOTOBJICHUH TPyO. M3roToBiIeHNE TPYOHBIX Y3JI0B H
MOHT@)XHBIX 3aroToBOK. CBapka TpyOOIpOBOJIOB IIpH
MoHTaxe. CBapka TpyOOIPOBOAOB U3 MOJIUMEPHBIX
MaTepuanioB. TexHuka 6€30IaCHOCTH U MOKapHas

4/1

6/2

14/18

24/21




0e30MacHOCTh IIpu NTPOU3BOACTBE CBAPOYHBIX pa60T B
3aBOJCKHUX YCJIOBUAX U Ha CTPOUTCIIbHO-MOHTAKHBIX

IIOIIaKaX.

Kounrtpoanb

4

Htoro

18/6 | 18/6 | 72/92

108/108

5.2 [lepeyeHb J1a60PaTOPHBIX PadoT

Makpo- 1 MUKpOaHaJIN3 METAJJIOB H CILJIABOB

JlnarpaMma COCTOSIHUSI CIUIABOB CHCTEMBI «OKEJIC30-1IEMEHTHT
Tepmuueckast 00padoTKa YriIepoJUCThIX CTalel
Kitaccnguxaryst 1 MapKHpOBKa KeIe30YTIEePOIUCTHIX CIIIIABOB
CTpouTenpHble CTanu

Knaccu¢ukanus 1 MapKupOBKa IIBETHBIX METAJUIOB M CIUIABOB
Pyunast nyrosas cBapka

ABTOMaTHUYECKask CBapKa Mol (IFOCOM

MexaHu3upoOBaHHAsI CBapKa

ToueuHass KOHTAKTHAS CBapkKa

["a30Bast cBapKa METAJLIOB U CIUIABOB

Kucnoponnas pe3ka metajuion

CtpoeHue, CTPyKTypa, CBOMCTBA 1 Ae(EKThI CBAPHBIX COCTUHEHHUI

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B

COOTBCTCTBUHU C

y4eOHbIM IUIAHOM OCBOCHHE

JTUCITATUIAHBI

HE

MpeIyCMaTpUBAET BBHIMOJHEHUE KYpCOBOTO MpoekTa (paOoThl) WM KOHTPOJIHHOM

paboTHI.

7. ONEHOYHBIE MATEPUAJIBI VIS TIPOBEJAEHUSA
MMPOMEXYTOUYHON ATTECTAIIMUA OBYYAIOIIUXCH IO
JUCHUTIJIMHE
7.1. Onucanue nokaszaresje 1 KpuTepueB OLICHUBAHUS KOMIIETCHIIUIT HA
Pa3JIMYHBIX 3Tanax ux ¢GopMUpoOBaHMs, ONMMCAHME KA OLlCHUBAHUS
7.1.1 Tan Tekymero KOHTPOJIf
Pe3ynprarel TeKymiero KOHTPOJS 3HAHUM M MEXKCECCHMOHHOW aTTECTaluU
OLIEHUBAIOTCA MO CIEAYIOLENH CUCTEME:
«aTTECTOBAHY;
«HE aTTECTOBAH.

Komne- [Pesyabrator o6yuenus, xapakrepusyomue Kpurtepuu
TEHUHUA yc(l)OpMMpoB);HHOCT,B K(I))MHeTIe)Hl[)l//l]/lm OIIEI!)HI/IB::HHH ATTecTOBaH He arrecrosan
IK-2 3HATh CTPOEHHE, CTPYKTYPY, CIOCOOBI | AKkTHBHAs paboTa Ha |Brmonnenue pabor| HermonHeHue
MOJY9YEHNS METAIJIOB U CIIJIABOB, MIPAKTHIECKUX B CPOK, paboT B CPOK,
3aBHCHMOCTH CBOIMCTB METAJUIOB I [3aHATHAX MIPEIyCMOTPEHHBIN | IPETyCMOTPEHHEIH B
CIUIaBOB OT CTPYKTYPHI B paboumnx pabounx mporpammax
IporpaMMax
yYMeTb IPaBHIIbHO BHIOpATh MaTepual, |Pemenne Brmmonnenue pabor|  HesbimonHenue
Ha3HA4YMTh €ro 00paboTKy € LEIbI0  |CTaHIapTHBIX B CPOK, pabor B cpoK,
MOIY4YEHHUs 33JaHHON CTPYKTYPBl U |pakTHUYECKHUX 3a7ay | MPeJyCMOTPEHHBIN | IpEeNyCMOTPEHHBIH B
CBOMCTB, 00€CTIEUHBAIOIINX BHICOKYIO B paboumnx pabounx mporpammax
HaJIe’KHOCTb U JIOJTOBEYHOCTh mporpaMmax
JieTaneil cucreM
TEIUIOTAa30CHA0KEHNSI ¥ BEHTUIISIIINN;
HCIIOJIB30BaTh METO/IBI IIPOBEICHHS
WH)XEHEPHBIX M3BICKaHWH,
TEXHOJIOTHIO MPOSKTHPOBAHHS




JieTaneil U KOHCTPYKIHH

BJIaACTb METOJaMU IPOBECACHUA Pemenne
HWHXXCHCPHBIX I/I3LICK8HI/II>1, MPUKIIAJHBIX 3a/1a4 B
TEXHOJIOTHEH MPOCKTUPOBAHUSA KOHerTHOﬁ

JleTajiell 1 KOHCTPYKIUI B
COOTBETCTBHMH C TEXHUYECKUM
3aJJaHHEM C HCIOJIb30BAHUEM
YHHUBEPCAJIHHBIX U
CHETIHATH3UPOBAHHBIX
MIPOTPAMMHO-BEIYUCITUTEIHHBIX
KOMIUIEKCOB H CHCTEM

MIPEeIMETHOM 001acTH

Brimonuenue pador
B CPOK,
NIPEAYCMOTPEHHBII
B paboumx
porpamMmmax

Hesbmonnenue
pabor B cpok,
IIPENyCMOTPEHHBIN B
pabounx mporpaMmax

I1K-8

ABTOMATH3MPOBAHHBIX

MPOEKTUPOBAHUS

3HaTh CTPOCHHE, CTPYKTYPY, CHOCOObI | AKTHBHAs paboTa Ha
MOJY4YEHHUS METAIJIOB U CIIJIABOB, MIPAaKTHYECKUX
3aBHCUMOCTb CBOMCTB METAJUIOB U [3aHATHAX

CILUIaBOB OT CTPYKTYPHI ,CITOCOOBI
PEryIUpOBaHUS CBOWCTB U
OCYIIECTBIICHUS PAIIIOHATBEHOTO
BEIOOpa HanboJIee MTOAXOIAIIETO
Marepuaa Jjisi KOHKPETHOTO U3eIHs

Brimonuenue padot
B CPOK,
NIPEAYCMOTPEHHBII
B pabouux
nporpammax

Hesrinonnenue
pabor B cpok,
IIPEyCMOTPECHHBIN B
pabounx mporpammax

YMETh OLIEHUBATH MTOBEACHHE
Marepuasa Ipy BO3ICHCTBUU HA HETO
pa3IYHbIX (AKTOPOB U Ha ATOH
OCHOBE Ha3HayaTh YCJIOBHS, PEKIM H
CPOKH 3KCILTyaTalluu U3JeNHUs,
OTIpENIeNATh OIBITHBIM ITyTeM
OCHOBHBIE XapaKTePUCTUKH
MaTepHaJioB

Pemenne
CTaHIAPTHBIX
MIPAKTHICCKUX 33129

BrmonHenne paboT
B CPOK,
NpeyCMOTPEHHBII
B paboumx
nporpammax

Hesrimoanenne
paboT B CpoOK,
MPeIyCMOTPEHHBIN B
pabodnx mporpamMMax

BJIAJETh TEXHOJOTHEH, METOJaMH Pemenue
JIOBOJKH M OCBOCHUS TIPUKJIaJIHbIX 3a7a4 B
TEXHOJIOTHYECKUX IIPOLIECCOB KOHKPETHOU

CTPOUTENBHOTO IPOU3BO/ICTBA,
9KCIUTyaTaIlH, 00CITy>KUBaHUS
3/1aHUH, COOPY>KEHUHN, NHKEHEPHBIX
CHCTEM, TIPOM3BOACTBA
CTPOUTENBHBIX MaTEPHAJIOB, M3/IEIINH
Y KOHCTPYKIIMH, MallliH U
000pyIOBaHUS

MpeAMETHOH 00J1acTu

Brimonuenue padbot
B CPOK,
IIPElyCMOTPEHHBII
B pabouux
porpammax

Hesbimonnenue
paboT B CpoK,
IIPEyCMOTPEHHBIN B
pabouunx mporpamMmax

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU

Pe3ynbTaThl IpOMEKYTOYHOTO KOHTPOJISl 3HAHUI OLICHUBAIOTCSA B O CEMECTPE
JUIst O4HOM (popMbI 00yuyeHuss U B ceccuio 2 Ha 4 Kypce AJid 3a04HOM (QOpMBI
oOy4eHHs o BYXOaNIbHOW CUCTEME:

«3a4TEHO»

«HE 3aUTEHO»

KOMHe' PesynbTaThl 00y4yeHusi, XapaKTepu3ywommne K UTECPUN
TeHIUA yc(l)OpM“pOB};HHOCT’b K(I)’MHeTEHH)]:ll/Im Ou(IE)HPIBiIl)Hl/lﬂ 3aureno He 3aureno
IK-2 3HATh CTPOEHHE, CTPYKTYPY, CIIOCOOBI Tect Brinonnenue Brinonnenue

MOJIy4eHHs] METAJUIOB U CIUIABOB, tecta Ha 70-100% menee 70%
3aBUCUMOCTb CBOMCTB METAJUIOB U
CIUIABOB OT CTPYKTYPbI
YMETh TpaBHJIBHO BBIOpaTh MaTepual,|Pemenne IIponemoncTpupo 3amauu HE
Ha3Ha4MTh €ro oOpabOTKy C IEJbIO|CTaHAaPTHBIX BaH BEPHBIN X0 peleHsl
NONy4YEeHUs 3aJaHHOW CTPYKTYyphl HU|MPaKTUYECKHX 3a]a4 pelieHus B
CBOHMCTB, 00ECHEYMBAIOMINX BBICOKYIO OOJIBIIHCTBE
HaJIeXKHOCTb U JIOJITOBEYHOCTH JeTanel 3a1a4

CUCTEM TEIIOra30CHAOKEHHS u
BCHTHJIALINH, HCII0JIB30BaTh METOAbI
MMPOBEACHUA HWHXCHCPHBIX HSBICKaHHﬁ,
TCXHOJIOTHUIO ITPOCKTUPOBAHUA JIeTaliel u




KOHCTPYKLUI
BJIaZIeTh METOAaMH IIPOBECHUS Pemenne ITponemoncTpupo 3anaun He
WH)KCHEPHBIX N3BICKAaHWH, TEXHOJIOTHEH |NPUKIAJHBIX 33724 B | BaH BEPHBIH X0 peLIeHbI
MPOEKTHUPOBAHMS AeTaeh 1 KOHKPETHOH peleHus B
KOHCTPYKIIMH B COOTBETCTBHH C MpeAMETHON 001acTH | OONBIIMHCTBE
TEXHUIECKUM 3aJJaHUEM C 3a7aq
HCIIONIb30BaHUEM YHHBEPCAIBHBIX U
CTEUATH3NPOBAHHBIX
MPOTPaMMHO-BBIYHCIUTEIBHBIX
KOMIUIEKCOB M CHCTEM
ABTOMATH3MPOBAHHBIX POSKTHPOBAHUS
I1K-8 3HATh CTPOEHHE, CTPYKTYPY, CIIOCOOBI Tect Brinonnenue Brinonnenue
MOJyYeHHSI METaJUIOB U CIUIABOB, tecta Ha 70-100% menee 70%
3aBUCHMOCTH CBOWCTB METAIIJIOB U
CIIaBOB OT CTPYKTYPBI ,CIIOCOOBI
pEryIupoBaHus CBOHCTB U
OCYIIECTBIICHUS PAallMOHAILHOTO BEIOOpa
HanOosee MoaXo/SIIero MaTepuana s
KOHKPETHOTO M3EIIHSI
YMeTbh OLIEHHBATh NOBEIeHHE MaTepuaia |PerieHne IIpopemoncTpUpO 3anauu He
MIPY BO3ACHCTBUY HAa HETO PA3NIMYHBIX  |CTaHAAPTHBIX BaH BEPHBIN X0 peIICHBI
(hakTOpOB M Ha 3TOI OCHOBE HA3HAYaTh |MPAKTHYECKUX 3a/1a4 pereHus B
YCIIOBUSI, PEXKUM U CPOKHU SKCILTyaTALH OOJIBIIMHCTBE
W3/IEJINs, OTIPEEISTh ONBITHBIM ITyTEM 3a7aq
OCHOBHBIEC XaPaKTEPUCTHKN MaTEPHAIOB
BJIaJI€Th TEXHOJIOTHEH, METOAAMH Pemenne ITponemoncTpHpO 3agaqn He
JIOBOJIKH 1 OCBOCHHMS TEXHOJIOTHIECKUX |[NIPHUKIAIHBIX 3aad B | BaH BEPHBIN X0A peIIeHBI
MPOIIECCOB CTPOUTEIHHOTO KOHKPETHON peleHus B
MIPOM3BOJICTBA, IKCILTyaTalllu, MpeMETHOM obacTu | OGOJBIIMHCTBE
o0cmy)KuBaHus 3/IJaHUI, COOPYKEHUH, 3a7a4
WH)KCHEPHBIX CHCTEM, IPOU3BOJICTBA
CTPOUTCIIbHBIX MaTCpHUAJIOB, I/IS,Z[C.HHIZ u
KOHCTPYKIHMH, MaIlliH 1 000py10OBaHUS

7.2 TlpuMepHBIii NepevyeHb OLEHOYHBIX CPeICTB (TUMOBbIE KOHTPOJIbHbIE

3aJlaHusl UJIM MHbIe MAaTepHaJibl, HeO0OX0AUMBbIE I1JIsl OLlEHKHU 3HAHUI, YMEHUI,
HABBIKOB M (MJIM) ONBITA JAESATEJIbHOCTH)

7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1)1 NOATOTOBKH K TECTUPOBAHUIO
ATOMHO-KpHCTaJIJII/I‘IECKOQ CTPOCHHE U KPUCTANIU3ALUA METAJJIOB U CILIAaBOB
1.KeJ1e30 u ero cijiaBbl NMPpUHAAJIECKAT K C.TlellleIlleﬁ rpymnmne MeTajajaoB:
a) K TYTr'OILIaBKHUM;
0) K YepHBIM;
B) K AMaMarHeTHKaM.

2.014H U3 NpUBeJeHHbIX HUKeE CIJIABOB OTHOCHTCS K YePHbIM:
a) aTyHb;

0) KOpPO3MOHHO-CTOUKAS CTAJIb;

B) IypalOMHH.

3. OaHMM U3 TPU3HAKOB METAJIMYECKOI CBA3M SIBJISIETCS:

a) CKOMIIEHCUPOBaHHOCTH COOCTBEHHBIX MOMEHTOB 3JICKTPOHOB;
0) oOpazoBaHKE KPUCTAIUIMIECKON PEIIETKY;

B) 00001IE€CTBIICHNE BaJICHTHBIX 3JIEKTPOHOB B 00BEME BCETO TeEa.

4. DneMeHTapHasi KpUCTAIHYECKAs A4YelKa 3To:

a) TUI KPUCTAIUTNIECKON PEIIeTKH, XapaKTEPHBIN JUII JAHHOTO XUMHUYECKOTO 3JIEMEHTA;

0) KpuCcTaUTHYeCKas sUeiKa, CoAepIKaIiast OJuH aTOM;

B) MUHUMAJIbHBIH 00bEM, KOTOPBIH XapakTepu3yeT 0COOCHHOCTH CTPOSHUS JAHHOTO THIIa KPUCTAIIA.



5. Auu3zoTponuei 00,1a1a10T:

a) MOHOKPHCTAJIIBI;

0) BemecTBa, 00Ja1AI0INE TTOJIMMOPPHU3MOM,;
B) MEPEOXJIaXKACHHBIE KHUIKOCTH.

6. SIBneHue, 3aki0Yamonleecsi B HEOJHOPOJHOCTH CBOWCTB MaTepHaja B Pa3iH4YHBIX
KpucTaiorpagniecKnx HAMPaBJIEeHUAX, HA3BIBAETCSH:

a) M30TPOITHOCTE;

0) aHM3OTPOTIHS;

B) TIOJUMOP(U3M.

7. JdedeKT, BI3BaHHbII OTCYTCTBHEM aTOMA B y3J€ KPUCTA/UIMYECKOI pelleTKH, HA3bIBAeTCH:
a) TUCIIOKaITus;

0) mopa;

B) BaKaHCHSI.

8. ATombl 3aMelieHHsI 3AHUMAKOT MeCTO |...]
a) B y3JI€ KPUCTAJUTMYECKON PEIIETKY;

0) B MeXy3eIbHOM IIPOCTPAHCTBE PEIIETKH;

B) Ha pedpax KPUCTAJUINIECKOH PEIeTKH.

9. JledekTbl, K KOTOPbIM OTHOCATCHA BAKAHCHUM, ATOMbI 3aMellleHUS U aTOMbl BHeJpPEHUS,
Ha3bIBAIOTCH:

a) TOYCYHBIMU;

0) TMHEHHBIMU;

B) TIOBEPXHOCTHBIMH.

10. JedekThl, KOTOPbIEe MAJIbI B IBYX HANIPABJIEHUSIX, 4 B TPETHEM MOTI'YT NMPOCTHPATHLCS Yepe3
BeCh KPHUCTAJLI, HA3BIBAKTCSI:

a) MEXXY3€IbHbBIE aTOMBI;

0) MOBEPXHOCTHBIC 1e(DEKTHI;

B) JUCIIOKAIIHH.

11. Ilepexoa MeTaIa U3 5KUKOT0 COCTOSIHUSI B TBEP/10€ HA3LIBAETCH:
a) KpUCTaTH3anueii;

0) 3aKaaKoii;

B) TJIaBJICHHUEM.

12.Kpucranaiu3anms CKJIAAbIBACTCHA U3 ABYX 3J1eMEHTAPHbIX MPOLECCOB:
a) OXJIaXJIEHHsI 1 00pa30BaHUs KPUCTAILIIOB;

0) 3apOoXKACHISI IICHTPOB KPUCTALTU3AINH U POCTA KPUCTAIIOB;

B) 00pa30BaHUs MOJICKYJI U X ITOJIMMEPU3ALIH.

13.Pa3Mep 3epeH MeTajlja 3aBHCHT OT CTelMeHHM MePeoXJIaskKAeHUs] ero NpHM KPUCTANIM3AIUH
cJIeAYIOIUM 00pa3om:

a) 4yeM OOJIbIIIe CTETICHb MEPEOXJIAXKICHNS, TEM KPYyITHEe 3epHO;

0) pa3Mep 3epHa HE 3aBUCHUT OT CTCIICHU MTePEOXTKICHUS;

B) 4eM OOJIbIIIE CTETIEHb ePEOXIIAKACHNUS, TEM MENbYe 3epHO.

14.Hepeako npu KpHUCTAJJIM3AIMH BO3HUKAIOT Pa3BeTBJIEHHBbIE [IPEBOBUIHbIE KPUCTAJIBI,
Ha3bIBaeMble

a) MOITU(PHUKATOPaAMH;

0) nenapuramy;

B) OKTadIpaMHu.

15.Hp0uecc HCKYCCTBCHHOI'0O BB€/I€HUS B JKUIKHHA MeTaJll TYIOIVIABKUX MEJIKHUX YacCTHUll,
CJIyKalluX JONMOJHUTEJIbHBIMUA HEHTPAMU KPUCTAUVIN3AIlUA, HA3BIBACTCH



a) MOAU(HUIIPOBAHUEM;
0) MonepHI3AITHCH;
B) cyOIMMUPOBAHUEM.

16.BemecTBa, KOTOpPbIe BBOAST B PACILIAB C HEJIbI0 PEryJIMPOBAaHNUS Pa3MePOB 3epeH, HA3bIBAIOT:
a) TUTacTH(PUKATOPHI;

0) MoaudukaTops;

B) KaTaJIU3aTOPEHL.

17.CymecTBOBaHNe OJHOTO MeTa/JIa B Pa3JIMYHBIX KPHCTAJUINYeCKHX opMmax (MoauduKanusx)
NPH pa3HbIX TeMIepaTypax Ha3bIBaeTcs,

a) moauMopdu3IMOM;

0) Mou(UITUPOBAHUEM;

B) aHU30TPOIHEH.

JluarpaMma coCTOSIHUSI CHCTEMBbI «KeJ1e30-IleMeHTUT»
18.BCIHCCTB3, TMMOJTY4YCHHBIC CIUIaBJICHUEM JIBYX MJIM HECKOJIBKUX KOMIIOHCHTOB, HA3bIBAOTCA:
a) CMeCsIMU;

0) craBaMu;
B) pacIlIaBaMHU.

19.BemecTBa, 00pasyioiiue cCucTeMy, Ha3bIBAIOT:
a) KOMIIOHCHTAMU;

0) aeMeHTaMu;

B) dazamu.

20.0nHopoaHAsT 4YacTbh CHUCTEMBI, OTJAeIeHHAsi OT JPYrMX 4acTeli CHCTEMBI INOBEPXHOCTBHIO
pasnesia, Npu nepexo/e Yepe3 KOTOPYIO CBOHCTBA U CTPYKTYPa MeHsIeTCsl CKAYKOM, Ha3bIBaeTCsl:
a) pelIeTKoi;

0) dhazoii;

B) IMarpaMMOi COCTOSTHHSL.

21. ®opma, pa3Mepsl M B3aMHOe pacnosio:xkeHue a3 B cucreMe 3T0:
a) CTPyKTypa;

0) eMeHTapHas S4YerKa;

B) TBEP.BIH pacTBOp.

22. IIpu o0pa3oBaHMH [...] KOMIIOHEHTHI XMMHYECKH He B3aMMOAEHCTBYIOT M He PACTBOPAIOTCS
APYT B Apyre

a) XUMHYECKHUX COeTMHEHU;

0) MEXaHUYECKUX CMECE;

B) TBEPIIBIX PACTBOPOB

23. B [...] KOMIIOHEHTBI PacTBOPAKTCA APYT B Apyre He TOJbLKO B KHAKOM, HO U B TBEPAOM
COCTOSTHUSIX

a) TBEP/BIX PacTBOPAx;

0) MEXaHUYIECKUX CMECHX;

B) XUMHUYECKHX COCIMHECHHUAX.

24.B [...] npu KpHCTAJUIM3aUMH PA3HOPOAHBIE ATOMBI MOTYT COEIHHATHLCH B ONpeaeJeHHOMH
NMPONOPIHNH, 00pa3ysi HOBBIH THII pelIeTKH

a) TBEP/BIX PacTBOPax;

0) MEXaHUYECKUX CMECHX;

B) XUMHUYECKHX COCIMHECHHUAX.

25.luarpaMma COCTOSIHUS MIPeACTABJIsIET CO00i [...] COCTOSIHUS CNJIABOB JaHHOH CHCTEMBI OT HX
KOHIEHTPAUMHU (XMMUYECKOI0 COCTABA) U TeMIepPaTypbl



a) rpadyUUECKyIO 3aBUCUMOCTD;
0) aHATUTHIECKYIO 3aBUCUMOCTB;
B) (HU3UKO-MaTEMaTHUECKYIO MOJEITb

26.JIuHus AMArpaMMbl, BbIlle KOTOPO#i Bce CIJIABBI CYLIECTBYIOT B BH/e 0HO(DA3HOI0 KHIKOI0
pacTBopa

a) JTUKBHIYC;

0) comumyc;

B) COJIBBYC

27.Jlunusi THATPaMMBbl, HIZKe KOTOPOii Bce CIJIaBbI HAXOAATCS B TBEPIOM COCTOSIHHH
a) TUKBULYC;

0) comumyc;

B) COJIbBYC

28.YpaBHeHue mpaBuiia (a3 nMmeeT BHI:

a)C=K+F-1
6)C=F+K+1
B)C=K-F+1

29.Mexannyeckasi cMechb, 00Opa3ywmasicsi B pe3yJabTaTe OJHOBPEMEHHOH KpHUCTAIIN3ALUU
KOMIIOHEHTOB HJIM TBEP/bIX PACTBOPOB U3 ’KHIKOT0 PacTBOPA HA3bIBAETCH:

a) 3BTEKTHKOM;

0) IBTCKTOMIOM;

B) TIEPUTEKTUKOM.

30.Mexannyeckasi cMech, 00pa3ylolascs Npyu pacnajae TBepa0ro pacTBopa Ha3bIBaeTcs:
a) 3BTEKTHKOM;

0) 9BTEKTOHIOM;

B) IEPUTEKTUKOM.

31.Yucrtpie MeTALIbI KPUCTALIH3YIOTCA |[...].
a) [IpY CHIKAIOLIEHCS TeMIIepaType;

0) mpu pacTyIiei TeMepaType;

B) NP NIOCTOSIHHOM TeMIeparype

32.9BTeKTUKH B IBYXKOMIIOHEHTHBIX CIJIABAX KPUCTALIU3YIOTCA |[...].
a) IPU CHIKAIOIIIEHCS TeMITepaType;

0) mpu pactyiel TemMieparype;

B) TIpY TIOCTOSIHHOM TeMIepaType

33.9BTeKTOMIHOE IPEBPALLICHHE OTINYACTCH OT IBTEKTHYECKOI0 CIeYIOIHM:

a) MPUHLHUNNAAIBHBIX OTIMYUMI HET, 3TO OJHOTUIIHBIE [IPEBPALLCHNS;

0) mpu PBTEKTOMTHOM MIPEBPAIICHUN PACTIaIa€TCs TBEPABIA PACTBOP, MPU IBTEKTUUECKOM — SKUTKHIA;
B) IpU HBTEKTOMIIHOM IIPEBPALICHUH BO3HHUKAIOT IMPOMEKYTOUYHbIE (ha3bl, MPU IBTEKTHYECKOM —
MEXaHUYECKHE CMECH.

34.B cayuae [...] aTOMBI pACTBOPEHHOI0 KOMIIOHEHTA 3aMeIAI0T AaTOMbI PACTBOPUTEJISI B 0011l
KPHCTAIHYECKOH peleTKH

a) TBEPJIOTO PacTBOpa BHEAPCHUS;

0) TBepIOTO pacTBOPA 3aMEIIICHHUS,

B) XUMHUYECKOT'O COCITUHECHUS

35.B cayyae |[...] aTroMbl PpPacTBOPEHHOr0 KOMIIOHEHTAa pacmojaraloTcss B  Mopax
KPHCTAJIHYECKOH pellleTKU pacTBOPUTEIA

a) TBEPIOTO pacTBOpa BHEJIPECHUS;

0) TBepIOTO pacTBOPA 3aMEIIICHHUS;



B) XUMHUYCCKOTI'O COCIUHCHUA.

36. XumMnueckoe coequHeHHe, o0pa3ylolieecss MeKIy ABYMSI WJIM HeCKOJbLKHUMH

Ha3bIBaeTcs:

a) HTHTEPMETAJUTHIIOM;
0) kapOuIoMm;

B) CyIb(QUAOM.

37. OCHOBHBIE CILIABBI CHCTEMBI KeJ1€30-yIjiepoa - 3710 [...]:
a) TEXHUYECKOE JKEeNe30, CTAJHN U YyTYHBI;

0) CHITyMUHBI B JyPaJIOMHHBL;

B) OPOH3HI U TATYHH.

38. MeTtaJ1 cepeOpPUCTO-CEPOro IBETA, OCHOBA CTAJIeH H YYyT'YHOB:
a) JKele3o;

0) afOMUHWIA;

B) Me/Ib.

39. da3pl cUCTEMBI KeJIe30-YIJIepoa:

a) HUJKUH paciuiaB, GeppuT, ayCTCHUT, IEMEHTHT;
0) beppuT, ayCTCHHUT, JIeACOypHT;

B) GeppuT, ayCTEHUT, TIEPIIHT.

40. CTpPYKTYpBI CHCTEMBI KeJIe30-YIJIePO:

a) geppur, ayCTeHHT, IIEMEHTHUT, TIEPIIUT, JIEIOYPHUT;
0) KUAKWIA paciiaB, peppur, MepIuT;

B) JKUJIKHHU pacIjiaB, ayCTCHUT, J1eJe0ypHT.

41. TBepablii pacTBOp BHePeHHUsI YIJIE€pPoAa B O-iKeJie3e ITO:
a) beppur;

0) aycTeHuT;

B) IIEMEHTHUT.

42. TBepablii pacTBOp BHePeHHUsI YIJIE€pPOAa B y-:KeJie3e 3To:
a) beppur;

0) aycTeHuT;

B) IIEMEHTHT.

MeTaJlJIaMH,

43. HuzkoTtemnepaTtypHas noiumMop¢puas moaupuxanus, ¢ OLK kpucrajinyeckoil peuerkoii:

a) o-Kene3o;
0) y-xene3o;
B) TT-)KeJIe30.

44. BpicokoTemMnepatypHas noaumMoppuas moguduxanus, ¢ 'K kpucraninyeckoii pemerkoii:

a) o-Kene3o;
0) y-xkene3o;
B) T-)KEJe30.

45. Xumu4veckoe coeTUHeHHe, Kapou skeJjie3a:
a) IIEMEHTHT;

0) neneOypur;

B) ayCTEHHT.

46. Kpuctajuinyeckasi pelieTka o-:keje3a:
a) OLIK;
0) I'LIK;
B) I'TIV.



47. Kpuctajuinyeckasi pelieTKa y-esie3a:
a) OLIK;
0) I'K;
B) ['TIV.

48. JBTEKTHYECKAsS] CTPYKTYPAa CHCTEMBI JKeJ1e30-YIJ1epo:
a) TIepPJIuT;

0) neneOypur;

B) IEMEHTHUT.

49. DBTEKTOMAHASI CTPYKTYPA CHCTEMBI 7KeJIe30-YIJIepoa:
a) MePIINT;

0) neneOypur;

B) IIEMEHTHT.

50. Mexanndeckasi cMech (IBTEKTHKA) AyCTEHUTA 1 IEMEHTHUTA, 00Pa3yI0IIAsACH U3 JKUIKOT0
pacmiasa npu 1147°C u npu coaep:xanuu 4,3% C:

a) nexpeOypur;

0) mepmur;

B) peppur.

51. Mexann4yeckas cMechb (3BTeKTOHI) (heppUTa U IEMEHTHTA, 00PA3YIOIAsICSl H3 AYCTEHUTA MPH
727°C npu 0,8% C:

a) nexpeOypur;

0) mepnur;

B) Tpadur.

52. Boiaensiiouuiicst u3 peppuTa HEMEHTHT HA3BIBACTCS:
a) MepBUYHBIM;
0) BTOpUYHBIM;
B) TPETHYHBIM.

53. Belaensiiommiicst M3 aycTeHNTA HEMEHTHT HA3bIBAETCS:
a) MepBUYHEIM;
0) BTOpPUYHBIM;
B) TPETHUYHBIM.

54. Boiaensilouuiics U3 ;KUIKOT0 PaciiiaBa eMeHTHT Ha3bIBAeTCs:
a) IepBUYHBIM;
0) BTOpUYHBIM;
B) TPETHUYHBIM.

55. CniaBbl ¢ coepxanueM yriepoaa ooJiee 2,14%, conepaxamue Je1e0ypuT Ha3bIBaKOT:
a) cTaiu;

0) 4yTyHBL;

B) TEXHUYECKOE JKee30.

56. CnaBbl ¢ conepxxanueM yriaepoaa ot 0,02% a0 2,14%, conep:kaiue nepjuT Ha3bIBAKOT:
a) cTany;

0) 4yryHsl,

B) TEXHUYECKOE KEeJIe30.

57. CnaBbl ¢ conep:xxanueM yriepoaa menee 0,02% Ha3bIBaIoOT:
a) CTajuy;

0) 4yTyHBI;

B) TEXHUYECKOE JKEe30.



58. MakcuMajibHasi PACTBOPUMOCTH yrjepoaa B ¢peppure npu 727°C.
a) 2,14%;

0) 0,02%;

B) 4,3%.

59. MakcuMajibHasi pACTBOPUMOCTD yrjiepoaa B aycrenute npu 1147°C.
a) 2,14%;

6) 0,02%;

B) 4,3%.

60. Iepanut — 370 [...].

a) XMMUYECKOe COCJMHEHME JKeme3a ¢ YIiIepoioM;

0) TBepBI pacTBOP BHEAPEHUS YTIIEpOJa B O-KeJe3e;
B) TBEPIIBII pACTBOP BHEAPEHUS yriepoja B y-KeJese;
T') OBTEKTOU/[ B JKEIIE30YTICPOMCTHIX CILIABAX;

) BTEKTHKA B OENbIX YyryHax.

61. JleneOyput — 370 |[...].

a) XUMHYECKOE COCJMHEHNE XKeTe3a C yrIIepoIoM;

0) TBepHBI pacTBOP BHEAPEHUS YTIIEPOJa B OL-)KeJe3e;
B) TBEP/IBII pacTBOP BHEIPEHHUS YIIIepoia B y-XKemese;
T') 9BTEKTOH/I B )KEJIE30YTIIEPOIUCTHIX CIIaBaX;

) OBTEKTHKA B OEJIbIX YyryHax

7.2.2 IlpuMepHblii IepeveHb 3aJaHUIl 1JIs1 pellleHHus] CTAHJIAPTHBIX 3a/1a4
Teopusi M MPaKTHKA NPOLECCOB YNPOYHEHHUSI CNIJIABOB TEPMHUYECKOM, TEPMOMeXaHHYECKOH,
XHMMKO-TepMHUYECKO 00padoTkoi, 1edopMupoBanneM (HAKJIENOM)
1. Mpouecchl TEMJI0OBOro BO3AEHCTBHS C 1EJIbI0 U3MEHEHUS] CTPYKTYpPhl W CBOWCTB CIJIaBa
HA3bIBAIOTCH:
a) TepMHUYIECKOi 00pabOTKOIA;
0) MexaHn4YecKol 00pabOTKOM;
B) XUMHYECKOH 00pabOTKOI.

2. OcHOBHBIE TapaMeTPhI Pe:KMMa Npolecca TepMUYecKoil 00padoTKu:
a) TeMIiepaTypa 1 Bpems;

0) Temmepatypa;

B) BpeMs;

T') CKOPOCTh HarpeBa, TeMIIEPaTypa, BPeMs, CKOPOCTh OXJIaXACHHUS.

3. CTpYKTYpHbI H30TEPMHUYECKOT0 pacnaga ayCTeHUTA.

a) MepIuT, COPOUT, TPOOCTUT, OCHHHT;

0) heppuT, ayCTCHUT, LIECMCHTHT;

B) COPOUT OTITyCKa, TPOOCTHUT OTITyCKa.

4. Tepmuyeckasi 00padoTKa, MPUBOASIIIAS METAJJI B PABHOBECHOE COCTOSIHIE HA3bIBAETCS:

a) OTXKUT;

0) 3akanka;

B) OTITIyCK.

5. Tepmuueckasi 00padoTka, GUKCHPYIOMIAS ¢ TOMONIHI0 BHICOKOI CKOPOCTH OXJIAKIEHHUS

HeycToiiYuBOe (BHICOKOTEMIIEPATYPHOE) COCTOSTHUE CTIJIABA HA3BIBAETCH:

a) OTXKHT;

0) 3akaika;

B) OTITYCK.

6. Bunx repMuveckoii 00padoTKH, HETbI0 KOTOPOTO siBJsieTcs puKcanus npu HU3KO#
TeMIiepaType HepaBHOBECHOTO COCTOSIHHS:

a) OTXKUT;

0) 3akanka;

B) OTIIyCK.



7. Bua TepMuueckoil 00padoTKH ¢ HATPeBOM HMIKe KPUTHYECKHX TeMIIepaTyp, BeAyLIuii K
pacnajay HepaBHOBECHBIX 3aKAJ0YHBIX CTPYKTYP:

a) OTXKHT;

0) 3akaika;

B) OTITYCK.

8. Pa3sHOBHIHOCTDH OTKHTa € YCKOPEHHBIM OXJIAKIEHHEeM Ha BO3/AyXe:
a) HopMaTn3aIlus;

0) 3aKkanka;

B) OTITyCK.

9. Tepmuueckasi 06padoTKa, IPH KOTOPOii BO3HUKAIOT 3¢PHUCTHIE CTPYKTYPBbI.
a) M30TepMHUYECKasl 3aKaJIKa,

0) TOJIHBINA OTKHT;

B) CpEIHETEMIICPATyPHBIil U BBICOKOTEMIIEPATYPHBIN OTITYCK.

10. HepaBHOBeCHBI NepeHACHIIEHHBIH TBePAbIii pACTBOP BHEAPEHHUS B Ol-KeJ1e30:
a) MapTEHCHUT;

0) mepnur;

B) ayCTECHHT.

11. Kpucranindeckasi pemieTka MapTeHCHTa.,
a) KyOudeckas;

o) I'T1Y;

B) TeTparoHajbHas;

r) I'1K.

12. 3akaaka ¢ BBICOKMM OTIYCKOM, O/THOBPEMEHHO MOBBIIIAIIAS MPOYHOCTh M MJIACTHYHOCTH
CTAIH:

a) yIydIlneHue;

0) HOpMaNTH3aIIHS;

B) CTapeHHe.

13. MuHUMAaJbHAs CKOPOCTh 3aKAJIKH, IPH KOTOPO# ayCTEHUT HE pACHaaeTcsi HA
(eppuTO-1IEMEHTHTHYIO CMECh M TIPEBPANIAETCS B MAPTEHCHT:

a) KpuTHIeCcKasi;

0) mpeenbpHAS;

B) ONTUMAJIbHAS.

14. CniocoGHOCTH CTATH MOBHINIATH TBEPAOCTH B Pe3yJIbTaTe 3aKATKH.
a) 3aKaJIMBaeMOCTb;

0) MPOKaTNBAEMOCTb;

B) IPOBOJIUMOCTb.

15. XapakTtepu3syeT ri1y0uHy 00pa3oBaHUsA MAPTEHCUTA B CTPYKTYpe CTAJIM MPHU 3aKajKe.
a) 3aKaJINBaeMOCTb;

0) MPOKaTNBaEMOCTb;

B) MPOBOJIUMOCTb.

16. CTpykTypa, nojydaemMasi Ipu 3aKaJIKe YIJIePOIUCTBIX CTAJIeI:

a) MapTEHCHUT;

0) mepmur;

B) OEWHUT.

17. CTpyKTYypHl, NOJy4aeMble IPH HOPMAIU3ALUHU YIJIEPOAUCTHIX CTAJIEH:
a) MapTCHCUT U OCHHMUT;

0) copbut 1 TPOOCTHT;

B) MIEPIIUT U JIe1eOypUT.



18. CTpykrypa, nojy4aemMasi Ipu U30TEPMUYECKON 3aKaJIKe YIJIEPOAUCTBIX CTaJIeH:
a) MapTCHCHUT;

0) OcitHHUT;

B) MEPJINT.

19. CTpykrypa, nojydaemMasi Ipu OTKUTe YIJIEPOAUCTHIX CTAJIEI:
a) MePIINT;

0) MapTEHCHUT;

B) J1ef1e0ypuT.

20. TemmepaTypa HU3KOTEMIIEPATYPHOI0 OTIYCKA CTaJIel
a)600°C;

0) 150-200°C;

B) 300°C.

21. CTpykrypa, oopa3ywiascs Npd HU3KOTEMIIEPATYPHOM OTIYyCKe 3aKAJE€HHOH CTaJIH.
a) TPOCTUT OTILYCKa;

0) MapTEHCHUT OTITYCKa;

B) COPOHT OTITyCKa.

22. TemmepaTtypa cpeIHEeTEMIIEPATYPHOr0 OTIYCKA CTAJ€ii.

a)600°C;

0) 150-200°C;

B) 350-450 °C.

84. Crpykrypa, oOpasyromasics Ipu CpeJHETEMIIEPATYPHOM OTILYyCKe 3aKAJEeHHOH CTaIu.
a) TPOCTUT OTITYCKa;

0) MapTEHCUT OTITyCKa;

B) COPOUT OTITyCKa.

85. TemnepaTypa BbICOKOTEMIIEPATYPHOT'0 OTITYCKA CTAJIEIH.
a)300°C;

6) 150-200°C;

8) 550-680 °C.

86. CTpykrypa, 00pa3ylomasicsi py BEICOKOTEMIIEPATYPHOM OTIIYCKe 3aKAaJeHHOM CTaIu.
a) TPOCTHUT OTITYCKa,

0) MapTEHCHUT OTITYCKa;

B) COPOHUT OTITyCKa

87. Buj oTnmycka 3aKajleHHBIX CTaJleid, IPH KOTOPOM MaTepHuaJl MPHodpeTaeT HAaN0OJIbIIYI0
MJIACTUYHOCTb.

a) HU3KOTEeMITEPaTypPHBI;

0) cpemHEeTeMITepaTYPHBIIA;

B) BBICOKOTEMITEPATYPHBIH.

88. IIpouecc 11 Ppy3M0HHOr0 HACHIIEHHS IOBEPXHOCTHOTO CJI0SI CTAJH YIJIEPOAOM:
a) TIeMEHTAIIVS;

0) HUTPOIICMEHTAIIVIS;

B) a30THPOBaHUE.

89. Ilpouecc Mu¢Py3UOHHOT0 HACHINIEHHS TIOBEPXHOCTHOTO CJI051 CTAJIM A30TOM:
a) [IeMEHTAIIHS;

0) HUTPOIIEMEHTAIHS;

B) a30THPOBAHHUE;

T') IWaHUPOBAHUE.



90. ITpouece Mu¢Py3HOHHOTO HACHIIIEHUS IOBEPXHOCTHOTO CJI0S CTAJIH OJJHOBPEMEHHO a30TOM
U YIJIEpOI0M B Ta30Boii cpeje:

a) [IEMCHTAIIHS;

0) HUTPOIICMEHTAIHS;

B) a30THPOBAHWE;

T') IIHaHUPOBAHME.

91. [Ipouecc COBMECTHOTO HACBHIIIEHUSI MOBEPXHOCTH CTAJIM YIJIEPOIOM U a30TOM B
PACILIaBJEHHBIX IMAHUCTBIX COJISX:

a) [IEMCHTAIIHS;

0) HUTPOIICMEHTAIHS;

B) a30THPOBAHWE;

T') IHAHUPOBAHUE.

92. [Ipouecc HACKHIIEHHS] TOBEPXHOCTHOTO CJIOSI CTATU AJIIOMUHHEM:
a) ATUTHPOBAHUE;

0) XpOMHUpPOBAHHUE;

B) IIMHKOBAHWC;

T) CHJINIMPOBAHNUE;

1) bopupoBaHHE.

93. IIpouecc HACBHIIEHHS MOBEPXHOCTHOTO CJI0SI CTAJIH XPOMOM:
a) aTUTUPOBAHHUE;

0) XpOMHUpPOBAHHUE;

B) IIMHKOBAHWE;

T) CUJINIMPOBAHNUE;

1) bopupoBaHHeE.

94. IIpouecc HACBHIIIEHUSI MIOBEPXHOCTHOIO CJIOSI CTAJIM IIMHKOM:
a) aTUTUPOBAHHUE;

0) XxpoMHpOBaHHUE;

B) IIMHKOBAHWC;

T') CWIMIUPOBAHUE;

1) OopupoBaHHeE.

95. IIpomecc HACHIIIEHUSI TOBEPXHOCTHOTO CJIOSI CTAJIM KPEMHUEM:
a) aTUTUPOBAHHUE;

0) XxpoMHpOBaHHUE;

B) IIMHKOBAHWC;

T') CHIMLIPOBaHUE;

1) OopupoBaHHeE.

96. IIpomuecc HacHIIIEHUSI TOBEPXHOCTHOTO CJIOS CTAJIM OOPOM:
a) aTUTUPOBAHHUE;

0) XpOMHUpPOBaHHUE;

B) IIMHKOBaHUE;

T) CUJINIIMPOBAHNUE;

1) 6opupoBaHUe.

KoHceTpyknmoHHbIe MaTepHabl
97. Knaccudpukamnust crajeii mo Ha3HAYEHHUIO.
a) OOBIKHOBEHHOT'O Ka4eCTBa, Ka4eCTBEHHbIE, BHICOKOKAYEeCTBEHHBIE 1 0COOOBBICOKOKAUYECTBEHHBIE;
0) KOHCTPYKIIMOHHBIE, MHCTPYMEHTAaJIbHbIE, CIIEUATLHOI0 Ha3HAUCHUS,
B) CIIOKOIHBIE, TTOYCTIOKOIHBIE, KUIISIIIHE
T) HHA3KO-, CPE/IHE- U BHICOKOYTJIEPOIUCTHIE
1) TO3BTEKTOUIHBIE, 9BTEKTOUIHBIE, 3a9BTEKTONTHBIE
€) YIIIepOANCTHIE U JIETHPOBAHHBIE



98. Knaccnpukanusi crajeii o XaMUIeCKOMY COCTaBY.

a) OOBIKHOBEHHOT'O Ka4eCTBa, KAUYECTBEHHBIE, BRICOKOKAUYECTBEHHBIE 1 0COOOBBICOKOKAYECTBEHHBIE;
0) KOHCTPYKITHOHHBIC, HHCTPYMEHTAJIbHBIC, CIICIIUATBHOTO Ha3HAUCHUS,

B) CIIOKOMHBIE, IMOTYCTIOKOHHBIC, KUIISIIIIUES

T) HA3KO-, CPE/THE- H BEICOKOYTIIEPOTUCTHIE

) TO3BTEKTOMIHBIE, IBTEKTONIHBIE, 329BTEKTOMTHEIE

€) YIJIEpOJHCTHIC U JICTHPOBAHHEIE.

99. Kinaccupukanusi crajeii mo CTpykrype.

a) OOBIKHOBEHHOT'O Ka4€CTBa, KAYECTBEHHBIC, BRLICOKOKAUYECTBEHHBIE M 0COOOBBICOKOKAUECTBCHHEIC;
0) KOHCTPYKITHOHHBIC, HHCTPYMEHTAJIbHBIC, CIICIIUATIBHOTO Ha3HAUCHUS;

B) CIIOKOIHBIE, ITOTYCIIOKOIHBIE, KUIISIIINE

T') HU3KO-, CPEJHE- U BEICOKOYTIIEPOAUCTHIE

1) TO3BTEKTOUIHBIC, IBTCKTOUIHbIE, 3a3BTCKTOUTHEIC

€) YIIIepOANCTHIE U JISTHPOBAHHEIE

100. Knaccudukanus crajeid no KayecTny.
a) OOBIKHOBEHHOT'O Ka4eCTBa, KAYECTBEHHBIE, BRICOKOKaYeCTBEHHbIE M 0COOOBBICOKOKAYECTBEHHBIC;
0) KOHCTPYKIIMOHHBIE, HHCTPYMEHTAIbHBIC, CIICIIHATBHOTO Ha3HAYCHUS,
B) CIIOKOIHBIE, MOIYCIIOKOIHBIE, KUITSIIHE
T') HU3KO-, CPEeHE- H BHICOKOYTIIEPOAUCTHIE
1) TO9BTEKTOUIHBIE, IBTEKTOMIHBIE, 3a9BTEKTOH/THbIC
€) yIIIepOANCTHIE U JISTHPOBAHHEIE

101. Kaaccudukanus cTajieii cTaau Mo cTeneHu PacKUCIEHHS.
a) OOBIKHOBEHHOT'O Ka4eCTBa, KaUeCTBCHHbIE, BBICOKOKAUEeCTBEHHBIE 1 0COOOBBICOKOKAUECTBEHHBIC;
0) KOHCTPYKIIMOHHBIE, MHCTPYMEHTAJIbHEIE, CTIEHUALHOTO Ha3HAYCHUS;
B) CIIOKOIHBIE, MOIYCIIOKOIHBIE, KUIISIIHE
T') HU3KO-, CPEJIHE- ¥ BEICOKOYTIIEPOAUCTHIE
1) TO3BTEKTOUTHBIE, IBTEKTOH/IHEIE, 3a9BTEKTOHTHEIE
€) yIJIepOAUCThIE U JIETMPOBAaHHbIE

102. MapkupoBKa yrJiepoAuCTbIX CTajell 00bIKHOBEHHOI0 KauecTBA.
a) Ct;
0) OykBoii Y 1 ABy3HauHOH LK poii mocie;
B) OykBamu OII B KOHIIE MapKu

103. IIpuMep MAapKUPOBKHU YIJIEPOAUCTHIX KAUEeCTBEHHBIX CTAJIEH.
a) Crécm;
0) 40;
B) [1IX15;
r) YI0A

104. W3penmsi, M3roTaBJMBaeMble U3 cTajieil Mapok 65, 70.
a) U3JeNHsl, U3rOTaBINBaEMbIe TTTYOOKOH BHITSKKOH;
0) Npy>KUHBI, PECCOPBHI;
B) HEOTBETCTBEHHBIE AJIEMEHTHI CBAPHBIX KOHCTPYKIIUA;
1) TIEMEHTYEMBbIE U3JIEITHSI.

105. ABTOMAaTHBIE CTAJIH — ITO [...].
a) CTajiu, NpE€AHA3HAYCHHBIC [JId HU3rOTOBJICHHUA IMPYKHH, pa60Ta}0me B aBTOMATHYCCKUX
yCTpOWCTBAX;
0) cTayu, ITUTETHLHO PadOTAIOIIUE ITPH IUKIOBOM 3HAKOIIEPEMEHHOM HarpyKeHHU;
B) CTaJIM C yIy4IIEHHOW 00pabaThIBaeMOCTH PE3aHUEM, IMEIOIITHE ITOBBIICHHOE COIEPKAHUE CePhI WITH
JOIOJHUTEIIBHO JISTUPOBAHHBIC CBMHIIOM, CEJICHOM MJIM KaJIbIIUEM.



106. Tlpumep MapKHUPOBKH aBTOMATHBIX CTAJIEii.
a) Al2;
0) 30XMA;
B) AllL;
r) AK4

107. BykBoii «C» B aBTOMaTHBIX CTAJIAX 0003HAYaeTcH |...].
a) yraepo;
0) cepa;
B) CBHHEII,
T') KpeMHUi

108. Cepy B aBTOMaTHBIE CTAJIH 100aBJISIOT |[...].
a) JUIsl yIy4LICHUS! CBAPHBAEMOCTH;
0) 17151 TIOBBITIICHUS TIPOYHOCTH;
B) JIJIS YIIy4IIEHUS 00padaThIBaEMOCTH PE3aHUEM;
F) JUIA IIOBBIIICHUA IJIACTUYHOCTH

109. IIpumMep MapKUPOBKH IIAPUKOMOANIAITHUKOBBIX CTAJIEI.
a) 30XMA;
0) 40;
B) IIIX15;
r) Y10A;
n) 12X17

110. IIpmMep MApKHUPOBKH YIJIePOIHCTHIX HHCTPYMEHTAJIbHBIX CTAJIEH.
a) 30XMA;
0) 40;
B) IIIX15;
r) Y10A;

o) 12X17

7.2.3 IlpuMepHblii nepevyeHb 3aJaHUI 1JIs1 pellleHus] MPUKJIATHBIX 32124

1. .®du3nyeckasi CyIHOCTH MPoIecca CBAPKH.
a) TEXHOJOTMYECKUH TMpoIecC TONyYeHHUs HEPa3beMHBIX COCIUHCHHH MyTeM COBMECTHOTO
IUIACTUYECKOTO Ae(hOPMUPOBAHUS COSNHIEMbIX YaCTeil;
0) mpolecC MOJYyYCHHS HEPa3bEeMHBIX COCJAMHCHHUI ITyTeM pacIUlaBICHHs KPOMOK CBapHBAaCMBbIX
U3JICTUI U MOCIeNYFOIIEH KPUCTATM3AINH KUIKOTO METAIIa;
B) MPOILIECC MOy4YEHHUSI HEPa3beMHBIX COSUHEHUN MMOCPECTBOM YCTAaHOBJICHHS MEKAaTOMHBIX CBSI3eH
MEX]y COSIMHSIEMbBIMH YacTSIMU TIPH HATPEBAHUU | (MJIH) TUIACTHYECKOM Je(OpMUPOBAHUH.

2. TepmoauHamMuyeckoe onpeaeaeHune Mpouecca CBapKu.

a) Tpolecc TOIYYeHHS MOHOJUTHOTO COEAMHEHHs MaTepualioB IyTeM TEepMOJMHAMHYECKU
HEoOpaTHMOTo NMPEBPALICHUS TEIUIOBOM M (MJIM) MEXaHUYECKOI SHEPTUH U BEIIECTBA B CTHIKE;

0) mporecc Moyry4yeH:ss MOHOJIMTHOTO CO€AMHEHHMS IyTEM MIPEBPAILCHHS TEIUIOBOH YHEPTUH U BEIIECTBA
B SHEPIHUIO0 CHJI MEXATOMHOI'O B3aMMOJEHCTBHUS B CTBIKE;

B) TIpoIlecC IMOSyYeHHUs] MOHOJIUTHOTO COEIWHEHHS ITyTeM MPEBPAIICHHS MEXaHWYECKOW SHEPTHH U
TUTACTHYECKOTO IepOPMHUPOBAHUS B SHEPTHIO CHIJI MEKATOMHOTO B3aUMOJICHCTBUS B CTHIKE.

3. DuznuecKue NMPU3HAKH, XaPAKTCPU3YIOIIHE OCYLHCCTBJICHUSA IPpoLEcCa CBapKu.
a) TCPMUUICCKUC (TGHJ'IOBI:IG) IIPOUCCChI HArpeBa U IJIaBJICHUSA,

6) MCXaHNYCCKHUEC NNPOLECChI, CO3AA0NINC NAaBJICHUC ITPU CBAPKE;

B) TEPMHUUCCKHUE MTPOIECCHI, MEXAaHUYCCKUEC ITPOLCCChI, TCPMOMEXaHNYCCKUE ITPOIICCCHI.

4. Knaccudukanus npoueccoB CBapKHu no (pu3nyecKUM MpU3HAKAM.
a) DJIEKTPOIYTOBas CBapKa;

0) cBapka 0e3 JaBJICHUS IUIABJICHUEM;

B) cBapKa 0e3 JJaBJICHUs IUIaBJICHUEM U CBapKa JIaBICHHEM.



5.Cnoco0bI CBapKHu MJIaBJIeHHEM.

a) yroBasi, JJICKTPOIILTAKOBAsI, Ta30IPECCcOBasl, TEPMHUTHAS, KOHTAKTHAsI, Ta30Bas;

0) nyroBas, TUTA3MEHHAs, YIBTPA3BYKOBas, ra30Basi, B3pbIBOM, Au((y3rnoHHAS;

B) JyroBasi, O3JEKTPOHHO-Iy4YeBas, Jla3epHas, BaHHas, Ta30Bas, TEPMHTHas, CBETOBas,
AIIEKTPOIILTIAKOBASL.

6.0CHOBHBIE XapAKTEPUCTHKH TEILUIOBBIX CBAPOYHBIX HCTOYHUKOB.

a) moHas u 3¢ (QEeKTUBHAS MOIIIHOCTE, pacpeIeieHUe TeIJIOBOTO ITOTOKA YSHEPTHH U €€ KOHIICHTpaITHs,
peXHUM pabOTHI HCTOYHUKA (KPaTKOBPEMEHHBIN, HETIPEPHIBHBIN, HMITYIHCHBIN );

0) monHast 1 3¢ (HeKTUBHAS MOIITHOCTH, TEMIIEPATypa B HICTOYHUKE TEIlIa, BEIMYMHA TOKA U HATIPSIKCHHUC
3JIEKTPUUECKON TyTH;

B) moJtHas M () PEKTUBHAS MOITHOCTD, pacIipeiesIcHIe TeITIOBOTO ITOTOKA YHEPTHH U €€ KOHIICHTpaITus,
KIII nctounuka.

7. TepMUYeCKHii HHKJ MPH CBapKe.

a) U3MEHEeHUE TeMIIepaTyphl B IAHHON TOYKE CBAPHBAEMOTO Tella BO BPEMEHU;
0) U3MEHEeHHUE TeMIIePATYPhI 110 OCH JABIKEHHUS UCTOYHHKOB TeTlIa;

B) H3MCHCHHE TEMIIEPaTyphI MO JTMHUH CIUIABICHUS.

8.0cHOBHbIE XapaKTePUCTHKH TEPMHYECKOr0 HUKJIA IPU CBapKe.

a) MakcHMajbHas TeMIlepaTypa HarpeBa Tejla B JAaHHOW TOYKE, BpeMsi NMpeObIBaHWSI METallla BBIIIE
3alaHHON TEMIIEpaTypbl, CKOPOCTh HarpeBa U CKOPOCTh OXJIAXKACHHA B 3aJJaHHON TOUKE;

0) MakcHMaNbHas TEMIIepaTypa HarpeBa Tena B 3aIaHHOM TOuKe, MaKCUMallbHasl TeMIIepaTypa Harpena
B CBapOYHOM BaHHE, CKOPOCTh OXJIAKACHUS IIPU TEMIIepaType MpeBpalleHns ayCTeHUTa B MapTEHCHT;
B) CKOPOCTh HarpeBa U CKOPOCTb OXJKICHHUS B 3aJaHHOM TOYKE CBAapHBAaEMOI 3arOTOBKH, BpEMs
npeObIBaHMS METalja BhILIE 3aJaHHOM TeMIIepaTyphl.

9.HamiaBka.

a) HaHECEHHE TTOCPEICTBOM CBAapKH IIABJICHUEM CJI0S METalljla Ha TIOBEPXHOCTD H3/ICITHS;

0) HaHeCeHHE MOBEPXHOCTHOTO CJIOS MeTalla Ha HW3JeIHe DJICKTPOAYTrOBOM CBApKOM MOKPBITBIMH
JIEKTPOIAMHU;

B) CO3[IaHNE MMOBEPXHOCTHOTO CJIOSI METAJUIa MyTeM TIa3MEHHOTO OILTABJICHHS H3ICITHSL.

10.CBapounasi yjieKTpu4ecKast 1yra.

a) YCTOMYMBBIN 3IEKTPUYECKHI pa3psil B CHIILHO HOHMU3UPOBAHHON CMECH I'a30B U APOB CBAPHBAEMBIX
METaJUIOB, 00YCIIOBJICHHBIH POTEKAHUEM JIEKTPUIECKOTO TOKa MEXIY JIEKTPOIPOBOAHBIMH TEIIAMHU;
6) mporecc o0pa3oBaHMS HMOHOB M DJIEKTPOHOB B INPOMEXKYTKE MEXIY IJIEKTPOJaMH, K KOTOPBIM
IOJIBOJIUTCS HAIPSDKEHUE,

B) TPOIECC NPOTEKAHUS TOCTOSHHOTO 3JIEKTPUYECKOr0 TOKa MEXKIY METATMYECKUMH JJIEKTPOJaMU
NPY TIPUIIOKEHUN K HUM Pa3HOCTH MTOTEHIMAJIOB.

11.1Tpu3Haku KaaccupuKaAUu CBAPHBIX AYT.

a) 10 cpeie, B KOTOPOM MPOUCXOIUT JTYyTOBOW paspsif, IO POy NPUMEHSIEMOT0 3JIeKTPUIECKOro TOKa;
0) 1o TUIy AJIEKTPOJIa, M0 JUIUTESILHOCTH TOPEHHS, 10 XapaKTepy BO3JCHCTBUS Ha 00padaThIBacMyIO
MOBEPXHOCTH — MPSIMOE WJIM KOCBEHHOE BO3JCHCTBHE;

B) 1O cpelie, B KOTOPOM MPOMCXOIUT TyTOBOH paspsil, MO POy NMPUMEHIEMOro 3JIeKTPHUUECKOTO TOKa,
10 THUIy 3JEKTPOJa, MO JUIMUTEILHOCTH TOPEHHS, MO XapaKTepy BO3JCHCTBHS Ha 00pabaThIBAcMYIO
MOBEPXHOCTH — MPSIMOE WIIM KOCBEHHOE BO3/IEHCTBHE.

12.CtaTnyeckasi BoJbTaMIepPHAsl XapaKTePUCTHKA CBAPOYHOIl TYTH.

a) 3aBUCHMOCTH HAIIPSDKEHUS IyTH OT CONIPOTUBIICHHUS B JYTOBOM IIPOMEXYTKE;

0) 3aBUCHMOCTb HAIIPSDKEHHUS IyTH OT CUJIBI CBAPOYHOIO TOKA;

B) 3aBHCUMOCTb HAIPSDKEHUS YT MIPU TOCTOSHHOM €€ JUTMHE OT CHJIbI CBAPOYHOTO TOKA.

13. XapakTepHble 006JacTH BOJLTAMIEPHONH XAPAKTEPHCTHKH IIEKTPHYECKOW Iyrd MpH
yBeJIMYeHUH TOKA.
a) TOJIbKO Ma/IafoIIas XapakTepUCTHKA, T.€. IPA POCTE TOKA HANPSHKEHUE B IyTe Ma/IaeT;



0) neKTpUIecKas Jyra IMeeT 00JIACTH TOJBKO C )KECTKOM W BO3PACTAIOIIECH XapaKTepUCTHKAMU;
B) BO3MOXXHO HaJIM4rie 00JIacTell ¢ TaIaroIIeii, )KECTKOW B BO3pacTalomel XapaKTepUCTHKAMH.

14.MomHOCTH AJIEKTPHIECKOM TYyTH ONpeaeIsaeTcs.

a) BETMYMHOM TOKA IyTH;

0) BeTMYMHOW HATIPSHKEHUS TyTH;

B) IIPOM3BEACHUEM BEIIMYUHBI TOKA HA BEIMYNHY HAMPSHKCHUS TYTH.

15.J11aBj1eHHE JIEKTPOTHOTO METAJLJIA MTPH YIEKTPOAYTOBOH CBapKe 00yCJIOBJIEHO:

a) TEIJIOM 3JICKTPUYSCKOM JYTH, BBIICISECMBIM B IPUAJICKTPOIHON 001aCTH;

0) TErUIOM, BBIICTISISMBIM B CTOJIOE 3JICKTPHUYCSCKON TYTH;

B) TEIUIOM, BBIJCISEMBIM Ha BBUIETE 3JIEKTPoAa (Y4acTKe OT TOKOMOJBOJA JO TOPIA IUIABSIIETrOCs
3JIEKTPO/Ia) 3a CUET MPOXOKACHUS HICKTPUICCKOTO TOKA;

') TEIUIOM 3JICKTPUYECKOW JAYTH, BBIICISICMBIM B MPUAICKTPOJHON 00JIACTH, TEIUIOM, BBIACISAEMBbIM B
CTOJIOE DIEKTPUICCKOM JTYTH, TETUIOM, BBIICIIEMBIM Ha BBIJIETE JIEKTPOIa (YIaCTKE OT TOKOMIOIBOIA JIO
TOpIIa TUIABSAIIETOCS 3JIEKTPOA) 3a CUET MPOXOXKICHHS DIIEKTPUIESCKOTO TOKA.

16.I11aB1eHHE OCHOBHOIO (CBAPMBAEMOI0) MeTAJLJIa 00yCJI0BIEHO:

a) BBIICJICHIEM TeIUIa B aKTHBHOM IISITHE TyTH (Ha TIOBEPXHOCTH H3/CIIH);

0) BBIJIETICHHEM TEIUIA B CTOJI0E IyTH;

B) BBIACIICHUCM TCIJIa B AKTUBHOM IIATHC OYTHU (Ha IMOBEPXHOCTHU I/I3IleJ'H/I$I) 1 BBIACICHUCEM TCIlJIa B
cTON0O€e AYTH.

17.Ilepenoc kaneab ;KMAKOT0 MeTALIA, 00PA3yIOIIMXCS MPH MJIABJIEHUH YJIEKTPOa B CBAPOYHYIO
BaHHY, 00yCJI0BJIEH:

a) CHJIOHN TSDKECTH;

0) DIEKTPOMArHUTHBIMH CHJIAMH, BOSHUKAIOIIMMU TPH MIPOTEKaHWH TOKA B AYTE;

B) CHJIOM [TOBEPXHOCTHOT'O HATSKEHUS;

') CWJIaMH PEaKLUH N1apOB METalIa, BHLACISIFOIIMMHUCS U3 PacIIaBICHHOIO METajlla Karliy;

I[) cUIon TSAKECTU, DJICKTPOMAroHMTHBIMHA CWJIaMH, BOSHUKAIOIIWMU ITPU MMPOTECKAaHWU TOKA B AYyTE, cujioun
MTOBEPXHOCTHOT'O HATSHKEHUS, CHJIAMHU PEAKIMY MTapOB METaNIa, BRIACISIONIUMUCS U3 PACIIIIaBIEHHOTO
MeTaJla Kariy.

18.Pa3HOBUAHOCTH MPOCTPAHCTBEHHBIX MOJ0KEHUI, TPU KOTOPBIX BHINOJIHSIOTCS BBl CBAPHBIX
cOoeIMHEHUI NpH CBapKe.

a) HWO)KHEE U BEPTHKAJIBHOE;

0) BepTUKAJIbHOE U TOPU30HTAIIEHOE;

B) TIOTOJIOYHOE;

T') HIDKHEE, BePTUKAJIbHOE, TOPU30HTAIBHOE, IIOTOJIOYHOE.

19.Cunbl, pgelicTByWOIIME HAa SKUAKHA MeTAJI CBApPOYHOl BaHHBI W ONpeaeisiomme
(opMupoBaHHe reoMeTpUH CBAPOYHOTO IIBA.

a) CHJIa TSOKECTH;

0) naBieHHE UCTOYHUKA TEIIIOTHI;

B) CHJIa TIOBEPXHOCTHOTO HATSHKCHUS;

T) CHJIa TSKECTH, IaBIICHHE UCTOYHHKA TEIUIOTHI, CHJIA ITOBEPXHOCTHOTO HATSKCHUS.

20.Kpucranauzamnus cBapoyHoii BAaHHBI MPU CBapKe IUIaBJIeHHEM HAYHHAETCS:

a) OT MEJKOUCIIEPCHBIX TYTOIUIABKUX YaCTHII, HAXOSAIINUXCS B XKUAKOM METAJIJIe CBAPOYHON BaHHBI;
0) OT MOTIOTHUTENBHBIX [IEHTPOB KPUCTAJUTH3AIINHN, BBOJUMBIX B CBAPOUHYIO BaHHY W3 MPHUCATOTHOTO
METalla;

B) OT YaCTUYHO OIUIABJICHHBIX 36PEH OCHOBHOTO CBAPHUBAEMOTO METalljIa.

21.MeTtanayprudeckue npoiuecchl (peakiynu) Npyu cBapKe IUIaBJIeHHEM BKJIOYAIOT B cedsi:
a) B3aMMO/ICICTBUE PACIUIABICHHOTO MeTalia C Ta3aMu;

0) B3auMOJEHCTBHE PACILIaBICHHOIO METalIa CO IIIaKaMHu;

B) B3aMMOJICHCTBYE PACIJIABJICHHOTO METaJlJIa C Ta3aMH U IITaKaMHu.



22.XuMUYeCKHUi COCTAB METAJJIA IBA NMPH CBapKe MJIaBJIeHHEM OTpenesIsieTcs:

a) XUMHUYECKAM COCTaBOM M JIOJICH ydJacTHsS OCHOBHOTO (CBapHBAaeMOro) MeTayia B (hopMUpOBaHHH
1IBa;

0) XMMHYECKUM COCTAaBOM U JIOJICH y4acTHS JICKTPOTHOTO MeTallia B (DOPMUPOBAHUY I11BA;

B) pEaKIMsIMU B3aMMOJICHCTBHUS PACIUIABIICHHOTO METAJlIA C Fa3aMHy U [IIaKaMU;

I') XMMHAYECKAM COCTaBOM W JIOJIEH YYacTHs OCHOBHOTO (CBapHBaeMOro) METaluld, 3JCKTPOHOTO
MeTaJia B (QOPMHUPOBAaHUU IIBa, PEAKIUIMU B3aMMOJACHUCTBUS PACILIABICHHOTO METalla ¢ ra3aMu U
[IJTAKAMH.

23.0CHOBHBIE Ira3bl, B3aMMO/ICCTBYIOIIHE € HKUIKUM METAIJIOM MPH 3JIEKTPOAYTOBOii U ra3oBoii
cBapke.

a) KACIOpO.I, a30T, TeJIHii;

0) KHCIIOPO/I, BOJIOPO/I, apTOH;

B) KHCJIOPOJI, 30T, BOJOPO/I.

24.XapakTepHble THIbI METALIYPrud4ecKMX peakiuii B3auMOJECTBHS MeTa/ula €O NLIaAKaMH
NMPHU CBapKe IJIaBJIeHHEM.

a) peakIuy rmepepacupeelieHus 3JIeMEHTOB MEXKIY METAJUIOM U IILUTAKOM,

peaxius B3auMOJISHCTBHSI METaIIa C BOJOPOIOM;

0) peakuuu 3aMeIleHMs], T.C. BBHITECHEHMs W3 IUIaKa B METaUl (WJIM HA0OOPOT) OJHOTO 3JIEMEHTA
JIPYTUM, HAYTJICPOKMBAHUE MeTalljIa U3 ILJIaKa;

B) pEaKINH TepepactpeieNieHus] AIEMEHTOB MEXIy METAUIOM U IUIAKOM, PEaKIiu 3aMelIeHHUs, T.e.
BBITECHCHUS U3 IIJJaKa B METaJLI (MJIM HA000POT) OJTHOTO 3JIEMEHTA JIPYTHM.

25.XapakTepHbie 30HbI, ONIPeAeJsSIONIIe CTPOCHHE CBAPHOT0 COeUHEHUS:

a) III0B ¥ OCHOBHOW METaJIT;

0) II0B, 30HA CIUIABJICHUS, 30HA TCPMHUUCCKOTO BIIMSHUS WM OKOJIOIIOBHAS 30Ha, OCHOBHOW METAJLT;
B) IIIOB, 30HA CIUIABJICHUS, 30HA 3aKaJIKU, 30HA MEPEKPUCTAIUIN3AIINU, 30Ha TCPMHUUECKOTO BIIMSIHHUS,
OCHOBHOW METaJl.

26.XapakTepHble YYACTKH 30HBI TEPMHYECKOr0 BJIMSIHHS WJIH OKOJOIIOBHOWH 30HBI CBAapPHBIX
COeIMHEHUH YIJIePOAUCTBIX CTaJIeii:

a) y4acTOK IEeperpeBa, yyaCTOK HOPMAJIM3ALMH, YYaCTOK HEHOJHOW NEepeKpUCTAIUIN3ALNH, YYaCTOK
PEKPUCTAIUIN3AIMH, YHaCTOK CUHEIIOMKOCTY;

0) Yy4YacTOK pacIJIaBJICHHOTO  MeTajUla, YYacTOK  HENOJHOTO  pacIUIaBlICHHS, YYacTOK
NEPEeKPUCTAIUIN3ALMHN,  YYacCTOK  HEMOJHOW  NEepeKpPUCTAJUIM3ALMM, y4YacTOK  CTapeHus H
PEKpUCTAIIN3AlMH, OCHOBHON MeTalll;

B) MeTaJul 1IlIBA, Y4YacCTOK HENOJHOIO  pACIUIABIEHUS, Y4YacTOK IeperpeBa, YydacToK
NEePEeKPUCTAIUIN3ALUN, OCHOBHOW MeTaJll.

27.CBapuBaeMoCTh KaK CBOWCTBO MATEPHAJIOB.

a) crnocoOHOCTh 00Pa30BBIBATh HEPA3HEMHBIE COSANHEHNSI MaTepranoB O0€3 TPEIUH U 110p;

0) CBOWCTBO MaTepHasoOB WM COUYETAHUS MaTEPHUAIOB 00PA30BHIBATh IPU YCTAHOBJICHHON TEXHOJIOTHUH
CBapKU COeIMHEHHe, OTBevarollee TpeOOBaHUAM, OOYCIOBIEHHBIM KOHCTPYKIMEH M JKCIUTyaTaluen
W3NS,

B) CIIOCOOHOCTH MaTepHajioB 00pa30BBIBATH HEpa3beMHbIE COCAMHEHHS C OJWHAKOBBIM XUMHUYECKUM
COCTaBOM B IIIB€ U OCHOBHOM MeTaJlJI€.

28. CBapo4Hble MaTepHAaJbl AJI51 PYYHOIi 371eKTPOIYTr0BOi CBAPKH.
a) cBapoyYHasi MPOBOJIOKA, (HITIOC;

0) cBapodHas MPOBOJIOKA;

B) 3JIEKTPOABI.

29.BemiecTBa, BXOASIIHE B COCTAB NMOKPBITHSI JJI€KTPOAOB, pa3jaraluiyecss NpH HarpeBe M
o0pa3ywinue ra3oByl armocdepy, NpPensiTCTBYIOIIYI0 NMPOHNKHOBEHHI0 KHCJIOpPOAa M a30Ta
BO3/yXa B IyI'y U CBAPOYHYIO BaHHY.

a) MIaKkoo0pa3yIomTue;



BoOoo~NoRwWNODNE

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

29.

30.

0.

0) JIerupyrontue;
B) CTaOMIIM3UPYIOIINE;
r) razoodpasymouiue.

30.BemnrecTBa, BXOAsIHE B COCTAB MOKPBITHS 3JIEKTPOAOB, 00J1er4aionime HOHU3ANMIO B Ayre u
YBCJIMYHMBAKOIIUE HHTCHCUBHOCTD €€ TOpeHUs.
a) UTaKo00pa3yIue;
0) nerupytomme;
B) CTaOMIM3HPYIOIIHE;

r) ra3o00pasyromniue

7.2.4 TlpuMepHBbIii NepevyeHb BOMPOCOB VISl MOJATOTOBKH K 3a4eTy

ATOMHO-KPUCTAJUTMUECKOE CTPOCHHUE METAIIJIOB U CILIABOB.

Tumbl MEXaTOMHBIX CBSI3EH.

Kpucrannnueckoe ctpoeHre MeTaioB. TUITBI KPUCTAIITUYECKUX PEIIETOK.

JledeKThl KpUCTATNYSCKON PEIICTKH.

Bnusinue neekToB KpUCTaIJIOB HAa CBOICTBA METAJLIOB.

TepmoMHaMUUEeCKHE OCHOBBI IIPIIECCa KPUCTAILTU3AIIH.

®opma kpuctamioB. CTpoeHUE METAJUIMYECKOTO CIUTKA.

®a3bl U CTPYKTYPHI B METAIUTHYECKUX CIUIaBaxX.

CBoiicTBa METAJIOB U CILIABOB.

KommonenTtsl. ®a3el v CTPYKTYpPHBIE COCTABIISIONINE CUCTEMBI KEJIe30 - YIIIepoa (LIEMEHTHT).
Juarpamma cocTosiHUS jKeme30 - yraepo (emMeHTHT). [IpeBpaiiieHus B 5Kene30yriaepoaucThIX
CIJIaBax MpPU HArpeBe M OXJIAKICHUH.

Brnusinue yriepoja v oCTOSIHHBIX TpUMeced Ha CTPYKTYPY U CBOMCTBA CTaJICH.
Jlerupytomue 3J1€MEHTHI B CTalU U UX BJIMSHUE HA CBOMCTBA.

Knaccudukanust u BUaBI TEPMHUYECKOH 00pabOTKH.

[IpeBpamenus npu Harpese ctaieir. OOpa3zoBanue aycTeHuTa. PocT 3epHa aycTeHuTa npu
Harpese.

[IpeBparienus nepeoxiaxkaeHHOro aycrenurta. [IpeBpareHus aycTeHUuTa npu HEMIPEPHIBHOM
OXJIAXACHUH. BiausiHue yriaepoa v JIETUPYIOIIMX 3JIEMEHTOB Ha paciaj] NePeoXIaI€HHOTO
ayCTCHUTA.

Orxwr | u Il pona.

3akanka crainu. CnocoObl 3aKajIKu.

Ornyck cranu.

Knaccudukanus cranei.

YriepoaucTsie KOHCTPYKIIMOHHBIE CTAJIH.

KoHCTpyKIIMOHHBIE IETMPOBAHHbBIE CTAIN JIJIs1 MAITUHOCTPOEHUSI.

NHcTpymeHTanbHbIE CTaMH | ciuiaBbl. Knaccudukaius u TpeboBaHus, MpeabsIBIsSEMbIE K
MHCTPYMEHTAJIbHBIM CTaJISIM.

Knaccudukanus, MapkupoBKa U 00J1aCTH IPUMEHEHUS YyT'YHOB.

Knaccudukanus u MapkupoBKa I[BETHBIX METAJUIOB U CILIABOB.

Hemeramnmmueckue matepuabl. X nmpuMeHeHne st H3roTOBJICHUS JIETANICH CTPOUTEIHHOTO
Ha3HA4YCHMUS.

®dusndeckasi CylHOCTh MOJYYCHHS CBAPHOTO COSTMHEHUS U KiTacCU(PUKAIIHSI CTIOCOO0B
CBapKH.

HyroBas cBapka. CymHOCTh nporiecca. Buabl cBapku. DNEKTPUUECKUE U TEIJIOBBIE CBOMCTBA
nyru. Cratudeckasi XapaKTepUCTUKA TYTH.

Hcrounnky cBapOYHOTO TOKA, TPEOOBAHMS K MCTOYHUKAM TOKA M MX BHEIIHUE
XapakTepuCcTUKU. ICTOYHUKH MTOCTOSIHHOTO TOKA, IEPEMEHHOI0, UX MPEUMYIIECTBA U
HEJIOCTATKH.

Pyunas ayroBasi cBapka MOKpBITBIMH 3JIeKTpoaamMu. Cxema mpouecca. DIeKTPOabL,
Ha3HAYCHHE U COCTaB MOKPHITHI. Kiaccudukamus 371eKTpoI0B.

ABToMmaTHueckas cBapka moa ¢marocom. CymHocTs nporecca. Oco0eHHOCTH aBTOMATHYECKOM



cBapku 1o cpaBHenuto ¢ PJIC.

31. Cgapka B arMocdepe 3amuTHBIX ra3oB. CyITHOCTh MPOIecca U €ro Pa3HOBUIHOCTH: CBApKa
TUIABALIMMCS DJIEKTPOAOM M HEIUIABAIIMMCS. PydHas, moigyaBTOMaTHYECKas U
aBTOMAaTHYECKas CBapKa.

32. Cpapka B cpejie yIIIEKUCIIOTO ra3a u cMecsx ra3oB. OCOOCHHOCTH METaTypru4ecKoro
nporiecca. [IpenmyiecTBa u HeIOCTATKH.

33. Ocobennocru cBapku B cpeae CO; u cmeceit Ar +COs.

34. Capka u 00paboTKa MaTepUaNIoB IIa3MeHHOH cTpyeit. CyIHOCTh M cXeMa IpoIiiecca.
[Tosryuenue nnazMeHHoM cTpyu. CyIHOCTB U cxema npouecca. [IpenmyniecTBa 1 HETOCTATKHU.
TwuIb! MIa3MEHHOM CTPYH: BBIACTICHHAS U3 JIYTH M COBMEIIICHHASI CO CTOJIOOM JYTH.

35. Knaccudukarus 3eKTpoI0B i UX 0003HAUCHUE.

36. IlnaBsimuecs ¥ HETUIABSIIIIAECS ICKTPOIbl. MapKu 3JIEKTPOIOB JIJIsl CBAPKHU YTIICPOIUCTHIX
ctasieii. O01acTb NPUMEHEHUS.

37. CBapouHble MaTepHabl: IPOBOJIOKHU, JICKTPOIbI, IPYTKH, TTOPOIIKOBAsI IPOBOJIOKA,
HETUIABSIINECS DJICKTPO/IBI.

38. Tepmuyeckas pe3ka: KUCIOPOIHAs, TUTa3MEHHAs!, BO3YIIIHO-IyTrOBast, JJa3epHasi. Y CIIOBHSI
OCYILECTBIICHHSI KHCJIOPOIHON PE3KH.

39. YcTpoiicTBO pe3akoB KUCIOPOIHON pe3ku. Pesxxumel pe3ku. O0J1acTh MPUMEHEHHUSI
KHMCJIOPOJHOM U INTA3MEHHOU PE3KHU.

40. Dnexrpuyeckas KOHTakTHas cBapka. CymHocTh nporecca. CriocoObl KOHTAKTHOM
AIIEKTPUUYECKON CBAPKHU: IIUKJIOTPAMMBI IIPOIIECCOB TOYEYHON CBAPKHU.

41. TIpyUHIMIIUAIEHOE YCTPOWCTBO KOHTAKTHBIX CBApOYHBIX MamuH. CyIIHOCTh M cXeMa Ipoliecca
KOHJICHCATOPHOW CBapKH. PeXKMMBI CBapKH YTIEPOIUCTHIX CTAJICH M ATFOMUHUEBBIX CIUIABOB.

42. T'azoBas cBapka. CymHocTh. O0nacTh npuMeneHus. CTpoeHue IIaMeHH, CIOCOObI CBAPKH.

43. Anmapatypa u 000pyJIOBaHHE JUIsl TA30BOU CBAPKH.

44. Cpapka anroMUHHS U ero cruiaBoB. OcoOOEHHOCTH, CIIOCOOBI.

45. Ilaiika metamioB. CymHOCTb U cxema rnpoiiecca. [laiika TBepApIMU U MATKUMU IPUTIOSIMHU.

46. JledexTsl cBapHBIX coequHeHU. CIOCOOBI KOHTPOJISI KAUeCTBa CBAPHBIX COSIMHEHHMA
(MarHUTHBIA KOHTPOJIb, PEHTT€HOBCKHM, YIBTPa3ByKOBOH)

7.2.5 IlpumepHbIii NepeyeHb 3aIaHUI I PellleHUus1 NPUKJIATHBIX 32124

He npenycMoTpeHo yueOHbBIM IJIaHOM

7.2.6. Metoauka BBICTABJICHUSA OLICHKH npu NpoBeIeHNH
NMPOMEKYTOUYHOM aTTeCTAlUMN

3adyeT MOXET MPOBOJIUTHCS IO MTOraM TEKYyIIeH YCIEeBAaeMOCTH U Cllauu
TUTOBBIX 33J1a4 ¥ (WJIK) TyTEM OpraHu3aliy CIIeHAIBHOTO ONpPOca, MPOBOJIUMOTO B
YCTHOM U (MJIM) MUCbMEHHOU (hOpME C YUETOM PE3yIbTATOB TECTUPOBAHUSI.

Bo Bpems mnpoBedeHus 3auera oOydaromiudecss MOTYT T0JIb30BaThCs
MPOrpaMMON TUCHMILIAHBI, @ TAK)KE BBIYUCIUTEIILHOU TEXHUKOU

7.2.7 I1acnmopT OllEeHOYHBIX MATEPHAJIOB

Ne /i Kontponupyemsie pa3aensl (Tembl) |Kox koHTpomupyemoit HaumeHnoBanue o11eHOYHOTr0
JIACITATUTHBI KOMITETEHIINN CpeJICTBa

1 ATtomHo-kpucTaimyeckoe ctpoenue u|I1K-2, [1K-8 Tecr, 3amura 1a60paTOPHBIX
KPUCTAJUIM3AIUs] METAJIOB U CIJIABOB pabot

2 JuarpaMmMa cOCTOSIHUS CUCTEMBI [1K-2, TIK-8 Tecr, 3amura J1a00paTOPHBIX
(OKEJIE30-TIEMEHTHUTY pabot

3 Teopust u MpaKkTHUKa MPOIIECCOB IK-2, I1K-8 TecT, 3ammTa 1a00paTOPHBIX
YIPOYHEHUS CILIaBOB TEPMUUYECKOM, pabor
TEPMOMEXaHHYECKOM,
XHUMHKO-TEPMHUUECKON 00pabOTKOH,
nedhopMUpoBaHUEM (HAKIICTIOM )




4 KoHcTpykimonnsie MaTepuabl [K-2, TIK-8 Tecr, 3ammTa J1abOpaTOPHBIX
pabor

5 TexHoIOTHS CBapOYIHOTO IIK-2, IIK-8 Tect, 3ammTa 1a00paTOPHBIX
MIPON3BOJICTBA pabot

7.3. MeToanueckue MaTepuajbl, ONpeleJsOlMe  NPOHeTYPbI
OllCHUBAHMS 3HAHU, yMeHHii, HABBIKOB U (WJIM) ONBITA IeSITEJILHOCTH

TectupoBanme OCYIIECTBIIACTCSA, JIMOO TIPU TOMOIIM KOMITBIOTEPHOM
CHUCTEMBbI TECTHUPOBAHMS, JUOO C HWCIIOJB30BAHWEM BBIIAHHBIX TECT-33JlaHUN Ha
oymaxxuom Hocutene. Bpemsi tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
IpOBEpKa TECTa SK3aMEHATOPOM U BBICTABIISIETCS OIIEHKA COTJIACHO METOAUKH
BBICTaBJICHUS OIICHKHU MIPH MPOBEICHUN MTPOMEKYTOUYHON aTTECTAIUH.

Pemenne cTaHmapTHBIX 3a7a4  OCYIIECTBISIETCSA, JWUOO TIPH TTOMOIIA
KOMITBIOTEPHON CHCTEMBI TECTUPOBAHMS, JINOO C UCIIOJIb30BAaHUEM BBIAHHBIX 33]1a4
Ha OymakHoM Hocwutene. Bpems pemenus 3amad 30 MuH. 3aTeM OCYIIECTBIIAETCS
MpOBEpKa pEIICHUS 3a7a4 JK3aMEHATOPOM M BBICTABIISIETCS OIICHKA, COTJIACHO
METO/IMKHU BBICTaBJICHUS OLICHKHU MIPH MPOBEJCHUU TPOMEKYTOUHOM aTTeCTAIINH.

Pemenvne mpuKIAQAHBIX 3a7ad  OCYIIECTBIISIETCS, JIMOO TpU TOMOIIU
KOMITBIOTEPHON CHCTEMBI TECTUPOBAHMS, JINOO C UCIOIB30BAaHUEM BBIIAHHBIX 3a]1a4
Ha OymakHoM Hocutene. Bpems pemenus 3amau 30 MuH. 3aTeM OCYIIECTBIIAETCS
pOBEpKa pEIICHUS 3a7a4 JK3aMEHATOPOM M BBICTABIISETCS OIICHKA, COTJIACHO
METOJ/IMKH BBICTaBJICHUS OIICHKHU MIPH MPOBEACHUN TPOMEKYTOUHOMN aTTECTAIIHH.

8 YYEBHO METOJIUYECKOE U HTH®OPMAIIMOHHOE
OBECIHEYEHHUE JUCIHUIIJIUHDBI)
8.1 Ilepeuenr y4eOHOW JHMTEpaTypbl, HEOOXOAUMOW [JIsI OCBOEHHS

JTUCIHHUIIIIUHBI
OcHoBHasi iMTEpaTypa

1. Connues, Opuii IlopdupseBuu. Marepuanosenenue [Tekcr] : yue6Huk : pek. ®UPO /
Counnues, HOpuii IlopdpupreBud, Bonorkanuna, Ceeriana AHTOHMHOBHA. - 4-€ U3]1., UCTIP. -
M. : Axagemus, 2011 (Caparos : OAO "Caparos. nonmurpadpromobunat”, 2011). - 492 ¢. — 25
IK3.

2. YcaueB, AnekcaHap MuxaiinoBud. CTpouTenabHble MaTepuaibl W u3genus. TexHoJIorus
CTPOUTENbHBIX KOHCTPYKIMM u m3aenuit [Tekcr] : ydeO. mocobue / YcaueB, AjnexcanHip
Muxaiinosuu, YcaueB, Cepreii MuxaitnoBuu ; BopoHex. roc. apXuTeKkTyp.-CTPOUT. YH-T. -
Boponex : [6. u.], 2011 (Boponex : Otnen onepaTuBHOI nonurpaguu u3a-pa yded. JUT. U
yueb.-meroa. mocobuit BITACY, 2011). - 251 c¢. —25 k3.

3. Opnos, Anekcannp CemeHoBHY. MatepuaiioBenieHue W TeXHOJOTHs MmarepuanoB [Tekcr] :
naboparop. mpakTUKyMm : y4e0. mocobue : pek. BTACY / OpnoB Anekcanap CeMeHOBUY,
PybuoBa Enena ['puropreBna, 3ubpoBa HWpuna IOpreBna ; Boponex. roc.
apXUTEKTYp.-CTPOUT. YH-T. - Boponex : [6. u.], 2011 (Boponex : Otnmen omepaTHBHOI
nonurpaduu u3a-sa yued. mut. u yued.-mero. nocoduit BTACY, 2011). - 107, [1] ¢.253k3.

Jlono/JIHUTeIbHAS JIUTepaTypa

1. YOauna, Jlronmuna BuxtopoBHa. McnplTaHue U McclieZJOBaHHE CTPOUTENBHBIX MaTepHalioB
[Tekcr] : yue6. mocodue : pek. YMO P® / FOnuna, Jlronmuna Bukroposna. - M. : ACB, 2010
(Kypran : OOO "IIK "3aypanse"). - 231 c. — 25 3k3.

2. Yepnymkus, Oner ApkaabeBuy. MaTtepuanoBeieHre. TexXHOIOrHs KOHCTPYK-IIUOHHBIX
MaTepuaioB (KOHTPOJIbHBIE 331a4U U METO/1. YKa3aHud 0 UX pemieHuto) [Tekct] : yueb.
nocobue : pexk. BTACY / Uepnymikun, Oner ApkaabeBud, Y caueB, Anekcanap Muxaitnosud,
Yepkacos, Cepreit BacuibeBud ; BopoHek. Toc. apXuT.-CTpOUT. YH-T. - Boponex : [6. u.], 2011




(Boponex : Otaen oneparuBHoit nonurpadpuu BICACY, 2011). - 135 c. 25 3k3.

3. Xpamuos, Huxomnaii BacunbeBud. OcHoBBI MaTepuanobenenus [ Tekct] : yue6. mocobue /
XpamuoB, Hukonait BacunseBuu. - M. : ACB, 2011 (Kyprau : OOO "IIK "3aypanse", 2009). -
240 c. — 25 3k3

8.2 IlepeyeHb HH(POPMAUMOHHBIX TEXHOJOTHI, HCHOJIb3yeMbIX MPH

OCYIECTBJIECHMH 00pPa30BaTEeJILHOIO0 Ipolecca Mo JAUCUHMILIMHE, BKJIIOYAs

nepeyeHb  JMIEH3MOHHOTO  NPOrPaMMHOI0  oOecreyeHHUsl, PecypcoB

HH(POPMAIMOHHO-TEJIEKOMMYHUKANUOHHOU ceTH «HTEpHET», COBpPEeMEHHBIX

npogeccHOHANBbHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. OneparmonHas cucremMa Windows.
2 TexcroBeiit pegakTop MS Word.
3.  I'padmueckwuii penakrop MS Paint.
4 CpezncrBa KOMIBIOTEPHBIX TellekoMMyHHKanui: Internet Explorer, Google Chrome.
5 KommbroTepaas mporpaMma KOHTPOJISI 3HAHUH B JIOKAJILHOM CETH.
J11st caMOCTOSITEIbHOM PabOThl PEKOMEHTyeTCSI UCTIONIb30BaTh IHTEpHET-pecypCh:
- http://encycl.yandex.ru (DHIMKIONEANH U CIIOBAPH );
- http://standard.gost.ru (Poccranmapr);
- http://www.fepo.ru (IToaroroBka k IHTepHET-TECTUPOBAHUIO)

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASI JIJIS1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

MatepuanbHO-TEXHUYECKas 0a3a COOTBETCTBYET JEHCTBYIOIUM
CAaHUTAPHO-TEXHUYECKUM HOpMaM U OOecreuyMBaeT IPOBEJIECHUE BCEX BHUJIOB
3aHATHUM.

JIeKIMOHHBIE U MTPAKTUYECKHUE 3aHATHSI 110 TUCLUUIUIMHE TPOBOISTCS B
ayJUTOPUSIX, C UCIOIb30BAHUEM UHTEPAKTUBHBIX JOCOK, IPOEKIIUOHHOTO U
MYJBTUMEAUNHOTO 000pPY10BaHUS.

B camocrosiTenbHOM U ayTUTOPHOU paboTe CTYIEHTaMH aKTUBHO
UCIIOJIb3YIOTCS eArHas nH(popMalMoHHas 0a3a (HOBas JuTeparypa, epruoanka,
AJIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI, JEKTPOHHBIE YUEOHUKH, CIIPABOYHUKH,
uudpoBbie 00pa30BaATEIIBHBIC PECYPCHI):

— IBM PC - coBmecTumbie KOMIIBIOTEPHI (aya. 6,7);
— MYJIbTUMEIUIHOE 000pyI0BaHUE, BUACOPUIBMBL;
— Kpyru nuiiQoBaibHEIE;

— T'OCT 8212; mydenbnas neus CHOJI-25/12;

— MalllMHA pa3pbIBHAS;

—  IITaHTCHIMPKYJIb;

— TIOCT JUJIl PYYHOM Y 3JIEKTPOAYTOBOM CBAPKU

10. METOOAUYECKHUE YKA3AHUSA OJI51 OBYUYAIOHIUXCS IO
OCBOEHUIO JUCIUAIIJIMHBI (MOY JIs1)
[To mucnummuae «KOHCTPYKIIMOHHBIC METAUTBI M CIIABBI B CTPOUTEIIBCTBEY
YUTAIOTCS JICKIIUH, IPOBOJSATCS JIaAOOpaTOPHBIE PaOOTHI.
OcCHOBO# M3yUYEHUS TUCIUIUIAHBI SIBISIIOTCS JICKITUHU, Ha KOTOPBIX U3JIararoTCs
HamOoJiee CYIIECTBEHHbIE U TPYAHBIC BOMPOCHI, @ TAK)KE BOMPOCHI, HE HAIIICIINE
OTpaXeHUsl B y4eOHOU JUTepaType.


http://encycl.yandex.ru/
http://standard.gost.ru/
http://www.fepo.ru/

JIaGopatopHbie pabOThI BBIMOJIHAIOTCA Ha J1a0OPaTOPHOM OOOPYIOBaHHUH B
COOTBETCTBUH C METOAMKAMM, IPUBEACHHBIMU B YKa3aHMSIX K BBIIIOJHEHHIO paboT.

By yueOHbIx
3aHATHI

HeHTeHBHOCTB CTyACHTA

Jlekusa

Hanucanue KoHcCIEKTa JEKIMH: KpaTKO, CXEMAaTW4YHO, IOCJIEJ0BATEIbHO
(UKCUpPOBATH OCHOBHBIE IOJIOKEHUS, BBIBOJBI, (POPMYINPOBKU, 000OLIICHNUS;
IIOMEYaTh Ba)XKHbIE MBICIIH, BBIIENATh KIKOYEBbIE CJI0Ba, TepMUHBL. [IpoBepka
TEPMHHOB, MTOHATHI C NOMOILBIO SHIMKIIONEINM, CIIOBAPEH, CIPABOYHUKOB C
BBINKCBIBAHUEM TOJIKOBaHUH B TeTpaab. OO003HaYeHHE BONPOCOB, TEPMHUHOB,
MarepHaia, KOTOpble BBI3BIBAIOT TPYAHOCTH, IIOMCK OTBETOB B PEKOMEHIyEeMOi
auteparype. Eciau camMocTosATeNbHO HE yAaercss pa3o0paThCsi B Marepualle,
HE00X0auMo chopMyTUpoOBaTh BOIIPOC U 337aTh MPENOJABATENI0 Ha JIEKIUU
VI Ha IPAKTHUYECKOM 3aHSITHH.

JlaGopaTopHas
pabora

JlaboparopHble pabOTHI MO3BOJSIIOT HAYYUTHCS MPUMEHSTh TEOPETHUECKUE
3HaHMSI, MOJIyUEHHbIE Ha JIEKIUU IPU PEIIEHUU KOHKPETHBIX 3anad. UToObl
HaubOosee palUoHaJbHO W TMOJHO HKCIOJb30BaTh BCE BO3MOXHOCTHU
7a00paTOPHBIX ISl TMOATOTOBKM K HHUM HEOOXOAMMO: CIedyeT pa3o0paTh
JIEKIMI0 TI0 COOTBETCTBYIOIIEH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOIIUM
paszgenoM  ydyeOHHMKa, TpopaboTaTh JOMOJHUTENBHYIO JUTEpaTypy H
VCTOYHUKH, PEUIUTh 3a/1a4¥ U BBITIOJHUTH JIPYTHe MUCbMEHHBIE 3a/1aHus.

CaMocTosTeIbHAas
paborta

CamocTrosTenbHass paboTa CTYAEHTOB CHOCOOCTBYET TIIyOOKOMY YCBOEHUs
y4eOHOrOo  Marepuana W pa3BUTUIO  HAaBBIKOB  caM0OOOpa3oBaHUSI.
CamocrosTenbHas paboTa MpearonaraeT ClIeAyoIIne COCTaBIIAIOIINE:

- pabora ¢ TeKCTaMu: y4YeOHMKAaMH, CIIPABOYHUKAMH, JOTOJIHUTEIBHON
JUTEPATYpOid, a TAKXKe MPOPadOTKA KOHCIIEKTOB JICKITH;

- BBIIIOJIHEHUE JIOMAITHHUX 33JaHUI U PacCueTOB;

- paboTa HaJ TeMaMH 7Sl CAMOCTOSITEJIBHOTO U3Y4EHHUS,;

- yyacTue B paboTe CTy/IeHUECKUX HAyYHbIX KOH(pEPEHINH, OJTMMITNa;

- IOAT'OTOBKA K HpOMGX(YTOqHOﬁ aTTECTalluu.

IloaroroBka k
IIPOMEKYTOUYHON
aTTeCTalluU

['oTOBUTBCSI K TNPOMEXKYTOYHOM aTTECTAlMU CIEAYeT CHCTEeMaTHYeCKH, B
TEUEHUE BCEro cemecTpa. VIHTEHCHBHAs IMOJTOTOBKA JOJDKHA HAdaThbCs HE
MO3/IHEE, YEM 3a MECAL-TOJTOpa 0 IMPOMEKYTOUHOM arrecTauuu. JlaHHbIe
nepe 3a4eToM Tpu JTHA 3PGEeKTUBHEE BCETO UCIIOJIB30BATH JIJIsl TOBTOPEHUS 1
CHUCTEMaTH3allui MaTepraa.




